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ProFlle  Sales  Kit 


ProFlle  Technical  Review 


This  section  of  the  ProFlle  Sales  Kit  will  give  you  an  overview  of  the 
technical  details  of  the  ProFlle  Personal  Mass  Storage  System  for  the  Apple 
///.  It  Is  intended  to  be  a  summary  only,  and  is  not  a  detailed  explanation 
of  the  engineering  aspects  of  the  ProFlle.  This  information  is  presented  to 
give  you  a  better  understanding  of  the  quality,  reliability,  and 
performance  that  Apple  has  built  into  ProFlle,  and  to  prepare  you  to  answer 
technical  questions  raised  by  your  customers.  Additional  information 
regarding  the  ProFile  can  be  found  in  "Section  0"  of  this  Sales  Kit. 


What  is  ProFile? 


ProFlle  is  a  Winchester  technology  hard  disk  drive  designed  to  operate 
with  the  Apple  ///  personal  computer.  It  has  a  formatted  storage 
capacity  of  5  Megabytes,  which  Is  essentially  the  same  as  35  floppy 
disks  (the  Apple  ///  disk  drive  uses  floppies  that  have  a  capacity  of 
140K  Bytes).  The  ProFile  will,  as  you  can  see,  enable  you  to  store  large 
amounts  of  data  on  a  single  device.  You  are  also  able  to  store  files 
that  are  larger  than  the  140K  floppies  that  you  usually  use.  In 
addition,  you  are  able  to  access  your  data  much  faster  with  the  ProFlle 
than  with  the  Disk  ///. 

The  ProFile  physically  consists  of  three  main  assemblies.  They  are  the 
ProFlle  drive,   the  Apple  ///  interface  card,  and  the  Interconnect  cable. 
The  ProFlle  has  its  own  power  supply,  and  as  such  does  not  rely  on  the 
Apple  ///  for  operating  power.  Functionally,  the  ProFlle  consists  of 
five  major  modules: 

1.  The  Controller  Card 

2.  The  Power  Supply 

3.  The  Analog  Card 

4.  The  Head  Disk  Assembly  (HDA)  with  notor  control  board 

5.  The  Interface  Card 

The  following  sections  describe  the  function  of  these  modules  In  detail. 
The  Contoller  Card 

Functionally,  the  controller  provides  communcat ions  with  the  Apple  ///, 
provides  signals  to  read  and  write  serial  data  on  the  disk,  moves  the 
heads  to  the  proper  track,  and  monitors  error  conditions.  The  controller 
consists  of  a  Z8  microprocessor,  2K  bytes  of  RAM,  error  detection  logic, 
and  read/write  control  logic. 
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The  Z8  provides  an  intelligent  interface  to  the  Apple  ///.  High  level 
commands,   such  as  read,  write,   and  status,  are  passed  to  the  Z8  through 
the  RAM.  The  Z8  executes  the  command  and  passes  the  result  of  the 
operation  back  to  the  Apple  ///  through  the  RAM. 

The  controller  also  interfaces  to  the  analog  card  to  pass  head  control 
information  to  it.   In  this  way  the  controller  determines  when  read/write 
operations  will  cake  place.   The  Z8  controls  the  stepper  motor  to  move 
the  heads  from  track  to  track  (called  "seeking"),   selects  one  of  four 
read/write  heads,  and  writes  sector  marks  on  the  disk  during  formatting. 

Read  /Write  functions  are  performed  by  the  read/write  logic  on  command 
from  the  Z8.  This  logic  in  turn  controls  the  parallel  to  serial  data 
conversion  when  writing,   and  the  serial  to  parallel  data  conversion  when 
reading.  To  ensure  the  proper  transfer  of  data,   the  controller  does  a 
CRC  (cyclic  redundancy  check)  of  the  serial  data.  If  an  error  occurs, 
the  Z8  will  automatically   perform  an  error  recovery  routine  and  try  to 
relocate  the  data  onto  a  different  section  of  the  disk.  The  sector 
causing  problems  will  be  removed  from  use  to  prevent    future  errors. 

To  prevent  heat  build-up  in  the  drive,  the  Z8  removes  power  from  the 
stepper  motor  if  no  commands  have  been  received  for  0.75  seconds.  After 
3  seconds,  the  head  Is  moved  to  a  non  data  area  of  the  disk  to  prevent 
accidental  damage  to  data  if  a  failure   (such  as  power  loss)   occurs.  The 
READY  light  on  the  front  of  the  ProFlle  is  lit  whenever  the  controller 
is  idle  (not  busy). 

Power  Supply 

The  power  supply  provides  the  +5VDC ,  +12VDC,  and  -12VDC  needed  by  the 
ProFile  for  operation.  The  supply  also  contains  monitoring  circuitry  to 
detect  a  power  failure.  Once  a  failure  is  detected,  the  head  current  is 
shut  off  to  prevent   the  accidental  writing  of  false  data  that  would 
otlierwise  occur  if  a  write  operation  were  in  process  when  the  power 
failed.  The  power  supply  is  completely  shielded  to  eliminate  the  effects 
of  electro  magnetic  radiation. 

Analog  Card 

The  analog  card  serves  as  the  Interface  between  the  controller  and  the 
Head  Disk  Assembly  (HDA).   It  consists  of  a  data  encoder,   a  data  decoder, 
write  driver,   head  select  logic,   automatic  gain  control  (AGC) 
preamplifier,   read  detector,   phase  lock  loop  (PLL),  and  sector  detector. 

The  head  select  matrix  selects  one  of  the  four  heads  for  a  read  or  write 
operation.  The  ProFile  has  two  fixed  disks  in  its  HDA,  and  there  are  two 
heads  for  each  disk  (one  for  each  side,   since  the  disks  are  double 
sided).  Thus  you  have  a  choice  of  four  heads,  depending  on  which  section 
of  the  disk  you  are  trying  to  access.  It  is  not  necessary  for  you  to 
know  which  section  of  the  disk  you  are  trying  to  access;   the  controller 
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and  the  analog  board  Cake  care  of  that  for  you. 

During  a  write  operation,  the  serial  data  is  encoded  using  a  technique 
known  as  MFM.  It  is  not  important  that  you  know  what  this  is,   just  that 
it  allows  the  raaximum  data  storage  with  low  formatting  overhead.  In 
otherwords,   it  lets  you  get  a  lot  of  data  in  a  small  araount  of  space. 

During  a  read  operation,   the  AGC  circuit  amplifies  the  low  level  head 
signal  (.6  to  2.0  mv)  to  a  fixed  signal  level  (1.0  volt).  The  read 
detector  simply  shapes  the  signal  so  that  it  appears  in  a  standard 
fashion.  The  PLL  and  data  decoder  then  convert  this  signal  back  Into 
serial  data,  which  is  passed  to  the  controller,  which  in  turn  converts 
it  to  parallel  data  and  passes  it  to  the  Apple  ///. 

When  the  disk  is  initially  formatted,   the  sector  boundaries  are  written 
to  the  disk  (this  Is  done  by  removing  all  read  signals  from  certain 
sections  of  the  media).     During  the  read  operation,  the  sector  detector 
looks  for  these  areas  of  no  read  signal,  and  signals  the  controller  that 
a  sector  boundary  has  been  found. 


Head  Disk  Assembly  (HDA) 

The  ProFlle  HDA  is  a  random  access  storage  device  with  two  non-removable 
5  1/4  inch  discs  as  storage  media.  Each  disk  surface  employs  one  movable 
head  to  service  153  data  tracks.  The  total  formatted  capacity  of  the 
four  heads  and  surfaces  is  5  Megabytes  (16  sectors  per  track,  532  bytes 
per  sector,  612  tracks). 

High  reliability  is  achieved  through  the  use  of  a  band  actuator  and  open 
loop  stepper  head  positioning  mechanism.  The  read/write  heads  are 
mounted  on  a  ball  bearing  supported  carriage  which  is  positioned  by  the 
band  actuator  connected  to  the  stepper  motor  shaft.  The  inherent 
simplicity  of  the  mechanical  design  and  electronic  control  allows 
maintenance  free  operation  for  the  life  of  the  drive  (designed  for  over 
10,000  hours  MTBF).  All  PCB's  are  mounted  outside  the  HDA  for  easy 
serviceability. 

Mechanical  and  contamination  protection  for  the  heads,  actuator,  and 
discs  are  provided  by  an  impact  resistant  aluminum  enclosure.  A  self 
contained  recirculating  system  supplies  clean  air  through  a  0.3  micron 
filter,  a  special  spindle  pump  assures  adequate  air  flow  and  uniform 
temperature  distribution  throughout  the  head  and  disk  area.  Thermal 
isolation  of  the  stepper  and  spindle  motor  assemblies  from  the  disc 
enclosure  provides  significantly  greater  "off  track"  margin  (temperature 
changes  are  less  likely  to  cause  read  errors).  Additionally,  read  and 
write  operations  can  be  performed  immediately  after  power  on  without 
waiting  for  thermal  stabilization. 

A  brushless  DC  drive  motor  rotates  the  spindle  at  3600  RPM.  The  spindle 
is  driven  directly  with  no  belt  or  pulley.  The  motor  and  spindle  are 
dynamically  balanced  to  insure  a  low  vibration  level.  A  brake  is  used  to 
provide  a  fast   stop  to  the  spindle  motor  when  power  is  removed. 
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The  recording  media  consists  of  a  lubricated  thin  magnetic  oxide  coating 
on  a  130  mm  diameter  aluminum  substrate.  This  coating  formulation, 
together  with  the  low  load  force,   low  mass  Winchester  type  "flying 
heads",  permits  reliable  contact  start/stop  operation. 


Interface  Card 

The  Apple  ///  interface  card  serves  primarily  to  buffer  the  data  and 
decoded  control  lines  of  the  Apple  ///  for  transmission  to  the  ProFile 
controller  card.  The  interface  card  may  be  plugj^ed  into  any  of  the  four 
Apple  ///  expansion  slots.  Eight  bi-directional  data  lines  and  live 
control  lines  are  connected  to  Che  ProFile  controller  card  with  a 
25-conductor  cable.  Each  signal  is  buffered  by  an  RC  network  fo  EMI/RFI 
suppression.     Bytes  may  be  transferred  either  one  at  a  time  or  by  DMA  at 
1  Megabyte  per  second. 
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with  thousands  of  ProFiles  already  installed,  we  have  been 
asked  to  explain  what  Apple  has  done  to  make  the  ProFile  so  reliable. 
This  is  how  we  do  it: 

Design  Simplicity: 

Experience  shows  that  the  fewer  parts  there  are,   the  less 
that  can  go  wrong,     ProFile  was  designed  to  work  in  harmony  with  the 
personal  computer,   resulting  in  fewer  electronic  and  mechanical  parts 
than  any  comparable  Winchester  design.     There  are  fewer  things  that 
can  go  wrong  with  ProFile. 

ProFile  is  designed  to  prevent  problems: 

Throughout  the  design  process,   the  question  was  asked:  "What 
can  go  wrong?"     The  answers  were  taken  into  account  as  the  design 
proceeded.     For  instance,   ProFile  moves  the  heads  to  a  "parking 
position"  off  the  data  zone  after  three  seconds  of  no  activity.  This 
prevents  the  loss  of  data  if,   for  instance,   the  ProFile  is  dropped  or 
jarred.     ProFile  constantly  checks  for  errors  during  operation.  After 
any  change  in  tracks,  ProFile  verifies  that  the  operation  has  been 
performed  correctly.     ProFile  also  checks  that  the  heads  are 
positioned  accurately  on  a  track  before  any  read  or  write  operation  is 
performed.     Unless  the  system  requests  that  the  ProFile  do  otherwise, 
data  is  always  verified  after  a  write  operation.     In  all  these  cases, 
ProFile  will  correct  the  problem  so  that  no  errors  occur. 

Many  types  of  systems  are  prone  to  failures  when  the  power  is 
turned  on  or  off.  The  ProFile  power  supply  is  designed  to  sense  a 
power  failure  well  before  the  internal  DC  voltages  drop.  This  allows 
the  intelligent  controller  in  ProFile  to  prevent  any  data  loss  if  the 
power  fails  or  is  turned  off  accidentally.  The  system  will  not  begin 
any  operation  until  the  power  is  on  for  at  least  one  second. 

Superior  System  Margins: 

For  the  user,  a  system  with  greater  operating  margins  results 
in  superior  reliability.     ProFile  will  operate  correctly  and  handle 
data  correctly  under  adverse  environmental  and  mechanical  conditions. 
For  example,   the  packaging  of  ProFile  enables  it  to  withstand  a  one 
inch   (2.5  cm)  drop  while  operating,  or  a  three  inch   (7.6  cm)  angled 
drop  while  not  operating.     The  HDA   (head  disk  assembly)   can  be 
operated  from  10~C  to  60~C.     This  wide  operating  range,   combined  with 
a  75%  efficient  switching  power  supply  allows  ProFile  to  operate  from 
10  to  40~C  in  still  air  without  a  fan! 

High  speed,   low  noise  ECL  (emitter  coupled  logic)  provides 
wide  margins  for  the  analog  electronics  section  of  ProFile.  Motor 
speed  is  kept  accurate  within  4%.     Automatic  gain  control  combined 
with  a  unique   "gated  detector"     can  compensate  for  off  track  operation 
up  to  20%.     Data  can  be  read  correctly  with  up  to  50%  signal 
degradation . 
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ProFile  can  Detect  and  Even  Correct  Problems: 

The  intelligent  controller  which  is  built  into  ProFile  is 
continually  checking  the  operation  of  the  disk.      In  addition  to  the 
"problem  prevention"  functions  already  described,   ProFile  performs 
additional  operations  to  assure  that  the  user  will  never  see  a 
problem.     These  operations  start  the  moment  ProFile  is  turned  on. 
After  power-up,  ProFile  does  a  scan  of  the  entire  disk  surface,  and 
checks  for  any  errors.     Upon  any  data  error,  an  extensive  analysis  of 
the  error  is  performed  to  determine  whether  a  media  error  exists.  If 
that  is  the  case,   the  data  will  be  moved  to  a  spare  sector  of  the 
disk.     That  part  of  the  disk  with  a  media  error  will  no  longer  be 
used.     In  most  cases,   the  data  recovery  routines  in  ProFile  will  be 
able  to  extract  the  data  even  from  a  bad  sector.     The  recovery 
operation  includes  more  than  300  retries  under  various  conditions. 
Maps  of  the  bad  sectors  are  redundantly  recorded  on  ProFile  so  that  an 
error  in  the  map  will  not  cause  a  problem  in  operation. 

ProFile  is  Designed  for  Performance: 

Data  can  be  transferred  from  the  ProFile  to  the  system  at  up 
to  one  Mbyte  per  second  DMA  rate.     Data  is  interleaved  at  a  5:1  ratio, 
which  allows  three  512  byte  sectors  to  be  transferred  on  each 
rotation.     MFM  encoding  allows  the  maximum  data  storage  capacity  with 
low  formatting  overhead. 

ProFile  has  been  Exhaustively  Tested  in  Design  and  Manufacturing. 

During  product  development,   over  200,000  hours  of  testing  were 
logged.     Over  forty  systems  were  customer  tested  for  three  months 
before  volume  production  began.     Each  ProFile  is  tested  for  184  hours 
prior  to  shipment,  60  of  which  are  at  60~C.     This  commitment  to 
quality  ensures  a  10,000  hour  MTBF  with  typical  performance  of  over 
24000  hours  MTBF.     ProFile  is  truly  the  most  reliable  product  of  its 
type . 
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PROFILE 

APPLE'S  5  MEGABYTE  PERSONAL  MASS 

STORAGE  SYSTEM  for  the  APPLE  /// 

FEATURES: 

BENEFITS: 

1. 

ProFile  has  5  Megabytes 
of  storage  capacity 

1. 

Simplifies  large  data  processing 
and  programming  tasks. 

2. 

Less  than  44  cents  per 
1000  bytes 

2. 

Provides  cost-effective 
storage. 

data 

3. 

ProFlle  accesses  data 
10  times  faster  than 
the  conventional  floppy 
disk  drive. 

3. 

Increases  productivity. 

4. 

ProFlle's  Intelligent 
controller  automatically 
scans  for  error  conditions 
and  relocates  marginal  data 
blocks  elsewhere  on  the 
disk.  If  necessary. 

4. 

Assures  data  integrity. 

5. 

ProFlle  has  a  flexible 
backup  scheme  using  the 
Backup  ///  Utility. 

5. 

Assures  data  security. 

6. 

ProFlle  Is  fully  supported 
by  Apple  Ill's  Sophisticated 
Operating  System. 

6. 

Apple  ///  software  utilizes 
ProFlle  without  requiring 
any  changes.  Different 
types  of  programs  can  often 
use  the  same  data  base. 

7. 

Many  different  application 
programs  can  be  stored  on 
ProFlle.     Using  Catalyst 
software  from  Quark  Engineering, 
various  software  programs  stored 
on  ProFlle,  can  be  selected  and 
then  loaded  from  the  hard  disk 
without  re-bootlng  floppy 
diskettes  when  you  want  to  go 
from  one  program  to  another. 

7. 

Saves  time  normally  lost  when 
booting  up  numerous  floppies. 
Reduces  media  wear  because 
programs  are  booted  directly 
from  the  ProFile. 

8. 

ProFile  is  compact,  lightweight, 
styled  like  the  Apple  /// 
and  Monitor  ///,   simple  to 
install,  and  extremely  quiet. 

8. 

ProFlle  is  usable  In  any  work 
environment . 

Source:  David  T.  Craig 

Page  001 1  of  0580 

Apple  ///  Computer  Information  •  Doc  #  78  •  ProFile  Hard  Disk  Repair  Info 


tl 


MARKETS  AND  AFPLICATIOISIS 
ProFlle  is  an  Ideal  tool  for.... 

*  Financial  Planners;       who  can  make  better  decisions,  because  ProFile 
lets  them  draw  on  a  greater  data  base  in  generating  answers  to  questions 
about  pricing,  market  share,  profits,  etc.     In  addition,  all  financial 
modeling  files  created  with  programs   such  as  VisiCalc  can  he  stored  in  one 
place  allowing  the  planner  to  switch  quickly  from  one  file  to  another. 

*  Software  Developers:       ProFile  lets  developers  keep  all  successive 
versions  of  prograias  on  the  same  disk,  thus  making  development  time  less 
tedious  and  time-consuming. 

*  Graphics  Designers:       Thanks  to  ProFile's   fast  access  time,  plots, 
charts,  and  finished  graphics  can  be  displayed  many  times  faster  than  with 
conventional  diskettes.     ProFile  also  makes  it  possible  to  create  highly 
sophisticated  graphics  programs  that  require  large  amounts  of  storage 
space. 

*  Professionals :  ProFile  lets  doctors,  dentists,  lawyers,  consultants, 
and  other  professionals  store  large  client  record  files  all  in  one  place. 

*  Managers  in  small  to  medium  size  businesses :       ProFile  has  the  storage 
capacity  to  hold  many  letters,  memos,   reports,  and  other  documents  in  a 
single  place. 
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A.  INTRMXJCriON 

This  ProFile  Limited  Data  Recovery  Program  is  used  with  Apple  /// 
ProFiles.    It  attempts  to  copy  customer's  files  from  a  damaged  ProFile 
to  the  exchange  unit.    Although  there  is  no  guarantee  that  data  can  be 
transferred,  in  most  cases  data  recovery  is  possible  if  the  ProFile 
passes  the  self  test  after  being  turned  on. 

If  the  ProFile  READY  light  does  not  ccme  on  to  a  steady  state,  data 
cannot  be  recovered  using  this  program.    Special  arrangements  must  be 
made  with  Level  2  for  data  recovery. 

The  importance  of  regular  backups  should  be  emphasized  to  the  customer. 
The  custcmer  should  have  a  copy  of  the  Backup  ///  diskette  (part  number 
681  0032).    The  documentation  for  this  is  "Apple  ///  Backup  User's 
Manual"  (part  number  030  0381). 

CAUTION:    Before  continuing  with  this  procedure  use  the  "Apple  /// 
Confidence  Program"  (part  number  681  0031)  to  ensure  that  the  Apple  /// 
is  functioning  properly.    Failure  to  do  this  could  possibly  damage  the 
ProFile I 


B.    WHAT  YOU  afflOLD  DO  FIRST 

First  run  the  confidence  program  and  make  sure  that  the  Apple  ///  is 
functioning  properly.    Then  make  a  back-up  copy  of  the  Recovery  Program 
diskette!    You  will  be  using  a  system  with  known  bad  hardware  attached 
to  it,  so  don't  take  a  chance  of  destroying  the  software  accidentally. 
Put  the  original  in  a  safe  place. 


SOFTWARE  OVERVIBW 

The  diskette  acccmpanying  this  document  contains  software  designed  to 
recover  a  large  portion  of  data  found  on  a  damaged  ProFile.    In  order 
to  use  this  program  the  custcmer 's  ProFile  must  conplete  the  power-up 
cycle,  which  includes  a  testing  sequence.    That  is,  the  red  "READY" 
indicator  must  be  on  and  steady.    If  this  does  not  occur,  data  recovery 
is  not  possible. 

The  program  copies  data  from  the  customer's  ProFile  to  the  exchange 
unit.    If  the  program  has  difficulty  writing  to  the  Exchange  ProFile, 
it  should  stop.    Something  could  be  wrong  with  the  Exchange  unit,  so 
try  another  Exchange  unit.      As  data  is  copied,  those  blocks  which  the 
program  had  problems  reading  are  identified.    After  the  blocks  are 
copied,  all  further  operations  are  perfomed  on  the  exchange  unit. 
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The  program  examines  each  file  to  see  if  any  of  its  blocks  were  among 
those  which  couldn't  be  copied.    A  printed  record  indicates  the  files 
that  couldn't  be  copied  as  being  suspect  and,  most  probably,  unusable. 
While  this  is  going  on,  the  master  allocation  map  for  the  entire 
ProFile  is  also  being  rebuilt.    The  allocation  map  tells  which  blocks 
are  used  and  which  are  free  for  use. 

Our  testing  has  shown  that  of  the  ProFiles  that  became  "READY",  the 
program  is  able  to  recover  most  all  of  the  custcmer's  data. 

D.     EQUIPMENT  RE3QUIRED 

Recovery  Program  Diskette 
^ple  ///  System  (256k) 
Monitor 

Canpatible  Printer 

Printer  Interface  Card  (if  not  using  the  Silentype  printer) 
ProFile  Interface  Card  (2  required) 
ProFile  Interface  Cable  (2  required) 

E.    O0NFIGORIM5  TBE  SOFTWARE 

The  Recovery  Program  software  is  configured  for  two  ProFile  drivers  and 
the  Silentype  printer.     If  you  use  the  Silentype  printer  no 
configuration  is  necessary.     If  you  wish  to  use  a  printer  which  uses 
the  built-in  serial  port  or  an  interface  card,  use  the  System 
Configuration  Program  to  add  the  appropriate  driver.     (Refer  to  the 
Standard  Device  Drivers  Manual.)    Delete  the  .PRINTER  driver  already 
configured.    Whatever  printer  driver  you  use  must  be  named  .PEUOTER  as 
the  program  looks  for  this  name  for  its  output. 

Do  not  under  any  circumstances,  make  any  changes  to  either  of  the  two 
ProFile  drivers.    These  are  named  .GOOD  and  .BAD,  and  must  remain  that 
way  for  the  program  to  run  correctly. 

When  you  have  the  software  orooerlv  configured,  make  another  copy  and 
use  it  as  your  working  diskette.    There  is  really  no  point  in  taking 
the  chance  of  destroying  the  one  you  just  configured. 
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F.    SETTING  OP  THE  SYSTEM 

1.  Turn  the  power  off  on  the  Apple  ///  and  remove  the  cover. 

2.  If  necessary,  install  an  interface  card  for  the  printer  in  the  slot 
for  which  you  configured  its  driver. 

3.  Configure  the  Apple  ///  with  two  ProFiles  as  follows:  Install  the 
ProFile  interface  cards  in  slots  three  (3)  and  four  (4).    These  are 
the  two  right-most  slots  as  you  look  at  the  Apple  from  the  keyboard 
side.    Seat  the  cards  firmly  in  the  slots. 

4.  The  ProFile  Electronic  Module  contains  two  circular  markers,  one 
red  and  one  green.    Place  the  red  marker  on  the  cable  connected  to 
the  ProFile  card  in  slot  4.    Place  the  green  marker  on  the  cable 
connected  to  the  card  in  slot  3.     (Addition  markers  are  included  m 
the  software  package. ) 

MOTE:    You  can  leave  this  set-up  and  whenever  you  want  to  use  the 
data  recovery  procedures  all  that  is  necessary  it  to  connect  the 
ProFiles  (see  next  section). 

5.  Connect  the  printer  and  monitor. 


G.    RUNNING  THE  PROGRAM 

NOTE:  Before  you  running  the  Limited  Data  Recovery  Program,  attach  the 
LED  to  the  Exchange  ProFile.     (See  Section  2  for  directions.) 

1.  Turn  on  the  monitor. 

2.  Turn  on  the  printer  and  make  sure  it  is  on-line. 

3.  Connect  the  (good)  Exchange  ProFile  to  the  cable  marked  with  the 
green  marker. 

4.  Connect  the  custcraer's  ProFile  to  the  cable  marked  with  the  red 
marker. 

CALITICN:  Check  that  the  cables  are  connected  correctly  or  you  will 
copy  files  frcm  the  Exchange  ProFile  to  the  custcmer's,  eliminating 
any  chance  of  saving  any  files. 

5.  Connect  the  power  cables  to  both  ProFiles  and  turn  them  on. 
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6.  Wait  until  the  "READy"  lights  on  both  ProFiles  show  steady  red. 
This  will  take  a  minute  or  so. 

7.  Place  the  Recovery  Program  Diskette  in  the  Apple  ///  built-in 
drive. 

8.  Turn  on  the  Apple  ///  and  the  program  will  start. 

9.  When  the  program  starts  you  will  see  the  message: 

Watch  the  ready  light  chi  the  EXCHANGE  ProFile. 
Please  press  the  RETURN  key  when  you're  ready. 

When  you  press  RETURN,  the  READY  light  on  the  Exchange  ProFile 
should  flash  once,  indicating  that  the  cables  are  connected 
correctly. 

If  the  light  does  not  flash,  you  may  have  connected  the  cables 
incorrectly.    Press  the  ESCAPE  key  (to  prevent  the  recovery 
process) ,  check  the  cables  and  try  again. 

10.  As  a  final  check,  you  will  see  the  following  displayed: 

Are  you  sure  you  want  to  overwrite  PRCWILE?    (PROFILE  is  the  name 

of  the  Exchange 
ProFile. ) 

Enter  "Y"  if  the  ready  light  flashed,  or 
ESCAPE  if  the  ready  light  did  not  flash: 

Answer  yes  by  entering  a  Y  to  begin  the  recovery  process. 

11.  An  asterisk  (*)  in  the  upper  right  hand  corner  of  the  screen  will 
blink  to  indicate  that  the  recovery  operation  is  working  correctly. 
During  the  operation,  different  messages  will  appear  on  the  screen 
to  let  you  know  what  is  happening  within  the  program.  The 
operation  can  take  anywhere  fron  15  to  30  minutes,  depending  upon 
how  much  data  can  be  recovered. 

12.  As  sections  of  the  program  are  canpleted,  messages  will  be  listed 
to  the  printer. 

13.  When  the  program  is  done,  the  Apple  bell  will  beep  about  every  five 
seconds.    Press  the  ESCAPE  key  to  stop  the  bell  and  the  program. 

14.  Power  down  both  ProFiles.    The  exchange  unit  goes  to  the  customer, 
and  the  other  unit  goes  to  Level  2. 

15.  Turn  the  equipnent  off,  remove  the  program  diskette  and  put  it 
away. 
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H.     INTERPRETING  THE  RESULTS 

Give  your  custaner  the  printed  results  of  the  data  recovery  procedures 
and  a  copy  of  how  to  interpret  these  results.    In  the  following 
explanation,  examples  of  the  printout  are  shown  in  bold  face  printing. 
These  statements  are  interpreted  as  follows: 


i!^pple  ///  Limited  Disk  RecsDvery  Progran! 
Results: 

Trouble  accessing  0  blocks  (a  number  other  than  0 

might  appear) 

All  accessible  directories  are  listed  below.    Individual  files  which 
contain  problem  blocks  are  also  listed. 

The  resolution  of  the  individual  files  on  the  ProFile  is  shown  as  a 
running  status,  displaying  the  directory  names  as  they  appear  on  the 
ProFile.    If  a  file  contains  one  or  more  "suspect"  blocks,  its  name 
will  appear. 

These  files  are  not  deleted  as  they  may,  in  fact,  still  be  partially 
usable.    An  example  of  this  would  be  as  ASCII  file,  such  as  one  created 
by  AppleWriter.    An  attempt  should  be  made  by  the  custaner  to  access 
these  files.    If  the  attempt  results  in  "unusual"  things  happening, 
then  delete  them. 

Block  Ccnflict  Report 

This  message  appears  if  two  or  more  files  claim  use  of  the  same  block 
•Another  pass  through  the  ProFile  directories  is  made  to  resolve  it. 
Along  with  this  message  the  directory  names  are  listed  on  the  print- 
out.   Those  files  which  conflict  with  each  other  will  be  listed.  An 
attempt  is  made  to  repair  the  problem.     If  the  conflict  is  resolved,  no 
further  mention  is  made  of  the  files,  other%\/ise  the  following  message 
appears:    Unable  to  repair  all  block  ccxiflict  errors.    Tty  your  files. 

Sunmary  of  Allocaticxi  Map  Changes 

This  summarizes  the  changes  made  to  the  master  allocation  map.  This 
will  include  the  total  number  of  blocks  available  on  the  ProFile 
(blocks  on  volume),  the  number  of  blocks  in  use  (blocks  used),  and  the 
number  still  available  (blocks  available). 

Block (s)  released  from  allocaticsn  map 

A  statement  will  also  appear  regarding  the  number  of  blocks,  if  any, 
released  fran  the  allocation  map.     If  blocks  were  released,  the 
original  allocation  map  "thought"  that  more  blocks  were  in  use  than 
really  were.    The  ProFile  returned  to  your  custaner  contains  the 
updated,  correct  allocation  map. 
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INTRODUCTIOn 

When  a  customer  returns  a  ProFile  for  servicing,  the  unit  will  be 
exchanged  for  a  spares  kit  ProFile.     Before  you  exchange  the  customer's 
ProFile,  run  the  Limited  Data  Recovery  program  (described  in  Section  1) 
if  there  is  data  the  customer  wishes  to  try  to  recover.     Exchanging  the 
ProFile  consists  of  removing  the  cover,  the  L.E.D.  Cable  Assembly  and 
rear  plates  from  the  customer's  ProFile,  then  replacing  the  LED 
assembly  and  placing  the  rear  plates  and  the  customer's  cover  on  the 
Service  Spares  Kit  (Exchange  ProFile)  unit. 

The  shipping  cover  marked  "SHIPPING  FIXTURE"  is  attached  to  the  ProFile 
to  be  serviced  and  the  entire  unit  is  placed  in  the  same  packaging  as 
was  the  spares  kit,  and  sent  back  for  servicing. 


B.    MATERIALS  REQUIRED 

Diagonal  cutters  ("dikes") 
Tie  Wraps 

Medium  Phillips  Screwdriver 

Protective  Pad 

Small  Flatblade  Screwdriver 


CAUTION:  The  ProFile  is  a  mechanical  device  with  motors  and  moving 
parts.     Rough  handling  such  as  dropping  the  drive,  sharply  jarring  it 
or  allowing  heavy  objects  to  fall  on  it  can  cause  a  malfunction. 
Whenever  It  is  necessary  to  turn  the  ProFile  over,  be  sure  to  rest  it 
on  a  protective  pad. 
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C.     REMOVING  THE  COVER 

1.  Make  sure  the  customer's  ProFile  is  turned  off.     Disconnect  the 
power  cord  and  interface  cable  (ribbon  cable)  from  the  back  of  the 
ProFile. 

2.  Turn  the  ProFile  over,  lay  it  on  the  protective  pad,  and  remove  the 
three  Phillips-head  screws  from  beneath  the  front  panel  (Figure  1, 

in). 

3.  Turn  the  ProFile  right  side  up;  loosen  and  remove  the  four  screws 
on  the  back  of  the  unit  and  the  two  rear  plates  (Figure  2,  il). 

A.     Lift  the  cover  off  carefully  and  rest  it  on  the  far  side  of  the 
case,  taking  care  not  to  pull  on  the  LED  cable. 

5.  Unplug  the  LED  cable  from  its  socket  on  the  controller  board 
(Figure  3,  #1). 

6.  Remove  the  cover  marked  "SHIPPING  FIXTURE"  from  the  Service  Spare 
parts  module.     Note  the  LED  assembly  is  not  attached. 
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REMOVING  THE  LED  ASSEMBLY 
1. 


The  ProFile  cover  is  removed  and  the  LED  cable  is  disconnected  from 
the  controller  card. 


2.  With  the  customer's  cover  laying  flat,  as  in  Figure  5,  cut  off  the 
white  plastic  tie  (Figure  6,  #3)  that  holds  the  LED  cable  to  the 
white  holder  in  the  cover  (Figure  6,  #2). 

3.  Remove  the  other  end  of  the  LED  cable  from  the  other  holder  in  the 
cover.     (On  some  ProFlles,  this  holder  will  be  a  clamp  like  the  one 
shown  in  Figure  5,  #1;  on  others,  it  will  be  like  the  one  shown  in 
Figure  6.) 

4.  With  a  flathead  screwdriver,  pry  the  cable  clamp  off  the  back  of 
the  LED  (Figure  7,  #1)  and  slide  it  down  the  cable,  out  of  the  way. 

5.  Firmly  push  a  few  inches  of  the  cable  out  through  the  slot  in  the 
cover  (behind  the  "Ready"  label)  as  shown  in  Figure  8.     You  will 
have  to  remove  the  "Ready"  label  around  the  LED  opening  on  the 
cover  to  free  the  LED. 

6.  Around  the  red  LED  is  a  small  black  plastic  mount.     Remove  the 
mount  (Figure  8,  #1)  by  pushing  out  its  side  flaps  and  sliding  it 
off  the  LED. 

7.  Pull  the  cable  back  through  the  hole  in  the  case. 


E.     INSTALLING  THE  NEW  lED  ASSEMBLY 

8.  Take  the  LED  from  the  Service  Spares  Kit  and  thread  it  through  the 
front  opening  in  the  cover.     Place  the  small  black  plastic  mount  on 
the  LED  (see  Figure  8,  #1),  then  pull  the  cable  back  through  the 
opening  until  the  LED  fits  in  its  slot.     Replace  the  "ready"  label 
with  the  new  label  found  in  the  spares  kit.. 

9.  Push  the  cable  clamp  (Figure  6,  #1)  up  to  the  cover  until  it  holds 
the  cable  steady. 

10.  Place  the  LED  cable  against  the  white  plastic  holder  and  fasten  it 
with  a  tie  wrap,  contained  in  the  spares  kit,  (Figure  6,  #2  and  3). 
Cut  off  excess  tie  wrap. 

11.  Place  the  cable  in  the  other  holder  (Figure  5,  #1),  using  a  tie 
wrap  if  necessary.     Cut  off  excess  tie  wrap. 

12.  Connect  LED  cable  to  controller  card  (Figure  9).     Place  Customer's 
LED  Cable  Assembly  and  old  "Ready"  label  in  the  bag,  from  which  you 
got  the  new  assembly,  to  be  returned  with  the  ProFile  to  be 
serviced.     Put  the  customer's  cover  on  the  Spares  Kit  ProFile. 
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F.     REPLACING  THE  COVER  AND  REAR  PLATES 

1.  Attach  the  LED  cable  to  Its  connector  on  the  controller  card 
(Figure  10),    Make  sure  the  LED  cable  exits  down  and  away  from  the 
card  (Figure  10,  #1). 

2.  Replace  the  two  rear  plates  and  the  four  screws.     Do  not  tighten 
the  screws  at  this  time  (Figure  11). 


NOTE:  The  serial  number  is  stamped  on  one  of  the  rear  plates  and 
must  be  transferred  to  the  ProFile  which  the  customer  will  keep. 


3.  Replace  the  customer's  ProFile  cover  on  to  the  spares  module. 
(Hint:  The  four  slots  on  the  back  of  the  cover  fit  between  the 
inner  and  outer  rear  plates.    Line  up  the  back  first;  then  pull  the 
cover  gently  forward  and  down.    Check  around  the  cover  to  make  sure 
the  LED  cable  isn't  caught  between  the  cover  and  the  base.) 

4.  Tighten  the  four  rear-plate  screws. 

5.  Turn  the  ProFile  over  and  replace  the  three  screws  on  the  front 
edge  (Figure  12). 

6.  Turn  the  ProFile  right  side  up.     Reinstall  the  power  cord  and  the 
interface  cable. 


NOTE:  Before  replacing  the  cover  on  the  unit  to  be  serviced,  lay 
the  used  LED  Cable  Assembly  from  the  customer's  ProFile  on  top. 


7.     Replace  the  cover  marked  "SHIPPING  FIXTURE"  on  the  unit  to  be 
returned  for  servicing. 
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G.     PACKAGING  FOR  SHIPMENT 

The  following  Instructions  refer  to  Figure  13  unless  otherwise  stated. 

1.  Set  Packing  Box  on  the  floor  with  all  flaps  facing  outside  the  box. 

2.  Bend  the  two  End  Pads  and  slide  them  into  the  box  with  the  foam 
against  the  sides  of  the  box. 

3.  Slide  Bottom  Pad,  with  the  foam  side  toward  the  bottom  of  the  box, 
into  position  between  the  end  pads. 

4.  Place  End  Caps  snuggly  onto  the  ends  of  the  ProFile  (Figure  14). 

5.  Place  the  boxed  ProFile  on  top  of  the  Bottom  Pad. 

6.  Lay  the  Top  Pad  with  the  foam  padding  facing  away  from  the  ProFile, 
on  top  of  the  ProFile. 

7.  Place  the  Accessory  Box,  which  contains  the  used  LED  Assembly,  on 
top  of  the  ProFile. 

8.  Close  the  end  (short)  flaps;   then  the  side  flaps. 

9.  Secure  the  flaps  using  shipping  tape. 

10.     Secure  shipping  documentation  to  the  top  of  the  box. 
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H.     SUMMARY  OF  PROCEDURES  CHECKLIST 

  Remove  the  spares  kit  from  its  packaging.     Keep  the  shipping 

materials  to  package  the  unit  to  be  sent  in  for  servicing. 

  Remove  cover  marked  "SHIPPING  FIXTURE"  from  the  spares  kit  and 

verify  that  all  modules  are  present,  all  connections  are  proper, 
and  that  there  are  no  loose  or  broken  wires  or  foreign  materials. 

  Turn  on  monitor, 

  Turn  on  printer  and  make  sure  it  is  on-line.     (The  driver  is 

already  configured  for  the  Silentype  printer.) 

  Connect  LED  on  Exchange  ProFile. 

  Connect  Exchange  Profile  (use  slot  3  for  the  Interface  card). 

  Connect  customer's  ProFile  (use  slot  4  for  the  Interface  card). 

  Turn  on  Apple  ///  and  run  the  Limited  Data  Recovery  program. 

Power  down  and  disconnect  both  ProFlles. 
  Remove  both  rear  plates  from  the  customer's  ProFile. 

Remove  the  cover  from  the  customer's  ProFile. 

Remove  and  replace  the  LED  assembly  on  the  cover  of  the  customer's 
ProFile,  using  the  new  LED  front  panel  label. 

Attach  the  two  rear  plates  from  the  customer's  ProFile  onto  the 
Exchange  (spares  kit)  ProFile).     Note  that  the  serial  number  is  on 
one  of  these  plates. 

  Replace  the  customer's  cover  onto  the  Exchange  ProFile  fitting  it 

into  place  over  the  two  rear  plates. 

  Place  the  used  LED  assembly  along  with  the  old  front  panel  label 

in  the  assembly  box. 

  Attach  the  cover  marked  "SHIPPING  FIXTURE"  onto  the  unit  to  be 

serviced. 

Pack  the  unit  to  be  repaired  and  the  box  containing  the  used  LED 
assembly  in  the  spares  kit  packaging. 

Complete  all  shipping  documentation. 
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PROFILE  EQUIPMENT  LIST 


1)  DEBUGGER: 

I'J^^^  889-9007 

 338-8403 

2)  SOFTWARE  DUPLICATION: 
FST 

QUI  CK  ■  DEBUG '  (O^; ! '  7)" ! ! ! .' .' ! .' ! ! .' ! ] :  Tstllol 

FORHAT  CERTIFY   a89-on?? 

BIG  DEBUG  <Mer.  17)  ! ! !  i  i  i ! .' UncJSJeD) 

3)  UPGRADE  KIT: 

MASKED  Z8  MICROPROSSOR   341-0171 

6.36  X  5/16  STANDOFF   "8<40-02n 

5. IK  OHM  RES1ST0R   101-45  2 

0.1  MICROFARAD  CAPACITOR   1 30-0007 

IK  0^M  RESISTER   01-4102 

330  OHM  DIP  PACKS   112-0 

3.9K  OHM  RESISTER   101 -4392 

26  TO  30  GAUGE  INSULATED  WIRE  N/A 

4)  MISCELLANEOUS  TOOLS: 

TEST  LED  590-0047 

(CUT  DOWN)  ^ 
JUMPER 

(USED  DURING  FORMAT) 
ALLEN  <hex)  DRIVERS 

(BRAKE  ADJUSTMENT  5/64) 

(TRACK  ADJUSTMENT  .050) 
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HOW  TO  USE  THIS  MANUAL 

The  Pro-File  Phase  1  Service  Manual  is  divided  into  3 
sections: 

SECTION  1  TROUBLESHOOTING: 

This  section  contains  a  flowchart  procedure  and  corresponding 
explanation  for  troubleshooting  a  problem  Pro-File  to  the 
faulty  module. 


SECTION  2     SERVICE  PROCEDURES: 

This  section  contains  the  various  procedures  needed  to  test 
adjust,  and  remove  or  replace  the  modules  on  the  Pro-File. 


SECTION  3  APPENDICES: 

This  section  contains  various  descriptions  referred  to  by  the 
other  sections  for  the  purpose  of  providing  general  and 
specific  information  on  Pro-File  operation. 


Service  Manual  Introduction 
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IMPORTANT  READ  THIS 


HOW  TO  USE  THIS  SECTION 


The  procedure  in  this  Troubleshooting  Section  is  concerned 
with  isolating  a  problem  in  the  Pro-Pil»  ^«  2  • 

the  Pro-File  use  the  flowcharts  in  this 
section  beginning  with  the  main  flowchart  on  the  next  page. 

5^"**  f  problem,  go  to  the  opposite  page  and  read  the 
explanation  for  the  check  that  failed.  This  explanation  wi!l 

?^^f?:w^^ar^'and'in?'^'"'°"""'r"  °"    rLJSniirb:;  id 

sections  5^^;;  ^^5°  provide  you  with  references  to 

sections  2  and  3  for  needed  procedures  and  additional 
information.  After  reading  the  flowchart  explanation,  you  mav 
tLrcheJk!'  '""^  indicated  at  the  NO  b^I^ch^of  ^ 


If  you  are  not  familiar  with  Pro-File  operation 
^^n/^^.r^ii  ^°  "^^^^  Pro-File  HDA  description 

Section  Pro-File  Overview  in  the  Appendices 


IF  YOU  FIND  A  PROBLEM 

FIRST  READ  THE  FLOWCHART  EXPLANATION 


THEN  GO  TO  iHERE  THE 
FLOtCHART  REFERS  YOU 
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START  HERE 


J 


SHEET  1 


REHmE  im  COVER  FIWH  im  PROFILE 

IK3ERT  TEST  L£D  AT  P4  OH  THE  COmtOlfR  PC8 

(SERVICE  PKOCEDUKES:  IF  IHSIHUmOHS  dm  HEHJED) 


REfM)  1 


10/19/83 


IMSTftLL  A  SySTHI  ZB 
Wrm  MASKED  ROH  OOO 
TW  CtMinOLLJER  PCS 


CBaaWE  THE  sow  SQUENCE  (BEUW)  AS  VOU  TWW  OH  TIC  PBDFIU: 


SMN  9KWU)  TAKE  NO  lOtXR  Vm  90  SC 

1.  TIC  Rcmv  liifp  snuuj  ct»e  oh  tor 
UWGER  THflH  0J5  SECtM)  TWM  fiO  OFF 

2.  AFTER  ABOUT  20  ffiMOS.  TIC  IWIOWtFlfcH  «n  ON  TIC  HDA 
aCULD  miE  TO  TIC  -TRMX  0"  POSniOH  (SCW  IH  FIGUHE  2> 

3.  THE  BEWV  IPH>  SUUUl  BUNK  AS  THE  IMIBWUPTOR  PBIt  SIEPS 
TMUUGH  EACH  TRACK  FfUH  TRACK  0  TO  PARK  POSITION 

MDIE-')    *-  ^  IMTERHUPTBl  MX  mi  naafTARILV  00  TO 

"  '        THE  SPARES  TABlf  AT  TTC  CBfTER  OF  ITS  TWftCL 

FOR  SPARB)  SECTORS.  THIS  IS  NGRHAL  (FOR  nORE 
OFOGHATIQH  ON  THE  SPARES  T«l£  REFER  TO  TtC 
FORMAT  E5(PIANATI0M  IN  flPPEWICES  SECHDN) 

l».  IF  AH  ERROR  IS  OETECTH)  WfllE  (BOING  A  SHnW, 
TIC  IHTERRUPTGR  ARH  mt  HESXTATE  AT  A  SIflGLE 
TRACK  FOR  SVBWL  SECODS  TO  VERIFY  TIC  rB)IA 
THIS  IS  NORMAL 

a.  AT  TIC  E»  OF  SCAN  TIC  IHTHWUPTDR  MM  SHOULD 
BETimH  TO  PARK  POSITICM  (FIGUC  IJ  (tO  STAY  THSC 
TfCN  TIE  READY  UtV  S1QUU)  COC  ON  STEftJIiy 


INTERRUPIXR 
MW  IH  PARK 
POSITION 


INIERRUPTOR 
ARM  IH  TRACK  0 
POStTIOH 


NO  som  FUMOwrr 

ON  PAGE  l.M 


BOOT  HO  mn  TIE  gmcK  debuogbi  oh  the  psoniE,  swe  tie  mo 

COPY  PRIKTOUT.    (IF  IHSnJUCTIIMS  ARE  HEEDBJ  RQTEH  TO  SERVICE  PROCEDURES) 


c 


GO  TO  SHEET  2 
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Cid  ?or%i^^7«''°~^'^^  ^'"^  ^^""^  firmware  program 

used  for  the  Z8  microprocessor  on  the  Controller  PCB  was 

hM^^i^^  t  located  piggyback  on  the  Z8.  AfLr 

tJ^^  "''^  fi^l'^  awhile,   it  was  found 

wJs  tu^ned°or%Jrf  .^^at  occurred  when  the  machine 

was  turned  on,  the  leads  from  the  ROM's  piggyback  socket  were 
intermittently  separating  from  the  Z8.  socKet  were 

fMrhinLn!7°l?K'^        looking  for  program  instructions  when 
this  happened,  the  temporarily  open  input  would  be 
in  rt^^f^^^'^  as  a  bit  in  an  instruction  code  and  cause  the  Z8 
to  do  strange  things  including  putting  the  Pro-File  into 
Write  mode  as  the  heads  were  doing  a  seek  to  a  targeJ  t?ack 

fields  that'^hLnr'^rr^.^"^  ^^"r^°^  ^^^^^^  ^^t^  block 

fields  that  happened  to  be  passing  under  the  heads  as  they 

were  on  their  way  to  the  target  track. 

a^^lLS^of%hr'^  °5  ""^^  damaged  sectors  was  tried,  either  as 
a  result  of  the  next  power  up  Scan  operation,  or  a  read 

thrn!^ohf''°"'  computer  system,   the  Z8  would  detect 

Problem  and  ultimately  spare  the  sector  which  of  course 
made  the  malfunction  look  like  a  media  problem. 

nl^nh^o^"''^^  solution  for  the  imagined  media  problem  (the  Z8 

badJv  ?or™^^Jlf^  ^^.^  ^^""^^  ^°  ^«Pl^=«  the  now 

badly  formatted  (though  undamaged)  HDA  with  a  new  HDA.  This 
action  would  cause  the  Pro-File  to  work  fine  until  the 
piggyback  ROM  again  separated  from  the  Z8.  The  HDA  would  be 
replaced  again,   ...  etc. 

maIkerRoi°zrLc^i^  process  was  not  very  effective.  The 
masked  ROM  Z8  has  been  developed  to  be  an  effective  solution 
to  this  problem.  All  piggyback  ZBs  are  to  be  replaceSwith 
this  version.   It  is  projected  that  most  of  the  Current  Jro- 
FUe  problems  will  be  remedied  by  this  upgrade.   (Now  ret^^n 

tii  fr^'^i^"^  performed  by  the  Controller  and  Analog 
Droaram  in  thf  7fl^''^  ultimately  controlled  by  the  firmware 
program  in  the  Z8  microprocessor  on  the  Controller  PCB 
During  power  up  on  the  Pro-File  the  Z8  will  have  the  Pro-File 
go  through  a  Scan  operation  in  which  certain  specific  thinas 
are  checked  for.  A  detailed  explanation  of  therein  operJ^ion 

SoLan  f?o;chi;t!!^''°"  '  °'  "'^^  ^'^^^ 
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(  READ  2.1) 


SHEET  2 


M  00  TO  DP  FUWOMRT  IH  TOIS  SCTION 


TIMI  OFF  TTC  PROFllf  THEH: 


1.  EXMINE  TIC  PCB'S  FBOM  TTC  PROBUH  PROFIIE  FOR  BEMT  PDB 
ERtXEN  LEMK.  CRMXED  BIMRDS.  ETC. 

2.  INSTALL  lliGnADES  OH  TIE  CtMn»U£R  MB  MHUIG  PCB'S,  IF 
MXESSnRV 

3.  OBX  ft  tOMST  Tie  HM  BRflKE  MD  OflieX  aEHSDR,  V  HEECSSWy 
(IF  mSTOJCTICHS  «g  NBEBBD  REFER  TO  SQtVICC  PMXXDUCS) 

^   


raw  TIC  P«IFIl£  OH  WD  rCASUKE  TW  PWER  SUPPLy  VOLTAGES  OT 
ra  CF  TTC  CONTROUER  PCS  (RB=B!  TO  FIGWC  3) 


1 
2 


VDLTflGES 


-9/  ±  0  J,V 

■12W  ±  1.2V  P3 
3  PCK  «5W+  mujT  

«      -tZV  ±  1^  — 

5  GROUD  <g  


YES 


WatE  tawiHB  EBCH  WODUtg  IW  PUtfE.  OISCOtCCT 
COIfCCTORS  J».  JB,  flW  je    (J»  COHCCTS  TIC  HM 
TO  TIC  poet  ajPPLY,  J3  COMCCTS  TIC  COKnOLmi 
ra  TO  TIC  POWER  ajppty,  MO  JZ  COrflCCTS  THE 
CnmWUBR  PCS  TO  THE  MMUn  PCB)    THBJ  OMECT 

ft  nnm  oooo  comaiLiER  pcb  ihto  jb  md  redsx 

EACH  WLTAGE 


(  GO  TO  SHEET  3  ^ 


UOLTflCES  WTHIN         RBHiKE  TIC  PO«Bl  SUVLY 
TOUMHCE  ^ 


HO 


QIC  OT  ft  TnC.  RECOtCCT  TIE  FOLUWING: 

IF  TIC  PRQBiai  RBXXUIS  AFTER  RE-ATTAOKHT  OF  A 
NOOUtJE  TICH  THflrT  IS  PmBWLY  TTC  PROBLEll  MODULE 

1.  J3  TO  THE  OLD  COrTRDLUER  PCS 

2.  02  TO  THE  OLD  COWIROLIBI  PCB  <PO«l  TO  AIMUDG  PCS) 

3.  Jt  TD  THE  tOA 
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(2)  The  Quick  Debugger  program  reads  the  Spares  table  on  the 
Profile  and  prints  the  original  sector  location  of  every 
spared  sector  listed  in  that  table.     Additional  information 
on  sparing  sectors  may  be  found  in  the  Special  Function 
Tracks  explanation  in  the  HDA  format  description  in  the 
Appendices  Section  of  this  manual.  At  this  point  in  the 
flowchart  you  know  that  Scan  worked  OK,  but  that  the  HDA  has 
spared  too  many  sectors.  Spared  sectors  can  be  caused  bv 
either:  ^ 

1.  Electronic  problems  causing  a  sector  to  be 
unreadable  or  somehow  alter  its  data  bit  pattern  at 
the  original  sector  location  on  the  disk.  For 
example  the  Z8  may  have  malfunctioned  as  it  was 
performing  a  Seek,  and  instructed  the  electronics  to 
write  as  the  heads  were  moving  across  the  media  to  a 
target  track.  This  of  course  would  destroy  the  parts 
of  all  the  sectors  that  the  head  passed  over  on  its 
way  to  the  target  track. 

2.  Media  problems  making  it  impossible  to  record 
magnetic  information  on  a  sector  where  it  occurs. 
This  could  be  a  manufacturing  defect  in  the  media 
(the  magnetic  coating  on  the  disk),  or  a  ding  in  the 
media  caused  by  head  contact. 

One  way  to  determine  whether  a  spared  sector  was  caused  by  a 
media  problem  or  an  electronic  problem  is  to  continuously 
read  the  questionable  sector  and  examine  its  analog  signal 
with  an  oscilloscope.  The  Quick  Debugger  printout  gives  you  a 
list  of  spared  sectors  that  you  might  want  to  look  at.  The  DP 
(Diagnostic  Procedure)   flowchart  that  you  are  being  referred 
to,  will  explain  how  you  can  continuously  read  a  spared 
sector  and  interpret  its  analog  signal.   (Now  proceed  to  the 
DP  Flowchart. ) 

(2T2)  A  missing  or  out  of  tolerance  voltage  can  be  caused  by 
any  of  the  modules  in  the  Pro-Pile.  The  method  used  in  this 
flowchart  to  isolate  the  problem  module  is  to  disconnect  the 
power  supply  from  all  the  modules,  plug  in  a  known  good 
Controller  PCB  and  monitor  the  voltages  at  P3   (the  power 
supply  connection  to  the  Controller  PCB).   if  the  power  supply 
is  at  fault  then  the  voltage/s  will  still  be  missing  or  out 
of  tolerance. 

WARNING:  At  least  one  module  must  be  connected  to  the  Power 
Supply  at  all  times  to  provide  it  with  a  load. 

If  the  voltages  are  OK  with  the  known  good  Controller  PCB 
installed,  then  the  problem  must  be  with  a  module  other  than 
the  power  supply.  To  determine  which  of  these  modules  is 
causing  the  power  problem,  each  module  is  reconnected  one  at 
a  time  and  P3  is  checked  after  each  reconnection.   (Now  return 
to  the  flowchart.) 
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(  SHEET  3  ) 


SHEET  3 


aecK  TIE  HM  nomoR  3>eed,  and  muust  if  lexsanv 
(IF  ngtwcncHs  <«e  ibped  hqtr  toservice  procedures] 


CHECK  PDR  A  LOSS  OF  THE 
IHXX  SIGML  AT  EMCH  OF 
1>E  FOUUWINB  POINTS: 

1.  TP9  OF  TtC  ANMDG  PCS 

2.  PIHS  *,  «0  5  or  COHTCCTQR 
JB  OH  THE  ANALOG  PCS 

3.  THE  IlfEX  SNSOR  ON  TK 
MM 


REPLACE  TIE  HDTOR  CONTmUER  PCS  ON  TIC 
»»  tm  RETRY  TIC  SJQD  AOJUSnCNT.  IF 
IT  STIIi.  FAIIS  TD  MJUST  TiBi  m>UCE  »» 
<IF  IMSnUCTIONS  ME  (EEDCD  REFER  TO 
SERVICE  PROCEDURES) 

 ^ 

FDBdftT  TTE  HDA 

<ir  itEnacnoHS  abe  rcsED  bthj  to  sbwiCE  PROCEDURES) 


READ  3.2 


INSTMJ.  THE  HOA  IHTD 
A  KNDM  GOOD  PROFILE 
Tm  TO  FOSKT  AGAIH 


VES 


GO  TO  ShEET  4 


ffiPlACE  Ftrn 


REIUW  THE  HDA  TD  TTC  PROBLEM 
PHOFllE,  KBPIACE  TIC  FffiST 
I  TBI  OH  TIE  FOLUWHG  UST, 
fl«  BEIW  FOVIATTING.  IF  IT 
SnU.  FAIIS,  REINSTALL  TIE  OLD 
PART  AND  HEPIACE  VITM  TIC  fCXT 
ITEM  OH  TIC  UST,  CTC. 

1.  ANAUG  BOtm 

2.  COHimUER  BOADD 

3.  POHSt  SUPPLV 
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(a^The  Index  signal  is  never  actually  used  by  the  Pro-File 
electronics  after  the  HDA  has  been  formatted.  During  the 
format  process.  Index  is  used  to  provide  a  reference  for  the 
^S'^^v^^S^  scheme  to  be  put  on  the  disk.   (For  an  explanation 
of  the  Format  used  on  the  Pro-File  refer  to  the  Pro-File  HDA 
Description  in  the  Appendices  section  of  this  manual.) 

But  the  Index  does  provide  the  technician  with  an  indication 
of  actual  disk  speed.  It  should  occur  once  per  revolution 
just  before  sector  0  on  disk  surface  0.  Since  the  disk  speed 
IS  supposed  to  be  3600  RPM  this  means  that  the  frequency 
counter  should  measure  a  16.666  ms  period  between  each  Index 
pulse. 

If  the  Index  signal  is  present  at  TPl  of  the  Controller  PCB, 
but  will  not  adjust  as  per  directions  in  the  Index  Check  and 
Adjustment  procedure  in  the  Service  Procedures  Section  of 
this  manual,  then  the  problem  could  be  with  the  electronics 
on  the  Motor  Controller  PCB  on  the  HDA,  or  with  the  disk 
motor  on  the  HDA.   If  the  signal  is  absent  at  TPl  on  the 
Controller  PCB,  then  flow  should  be  traced  back  to  the  Index 
sensor  on  the  bottom  of  the  HDA.   (Now  return  to  the  point  in 
the  flowchart  which  referred  you  to  this  discussion. ) 


Qa^During  the  Format  process  all  sector  headers  and  marks 
STe  erased  and  the  spares  tracks  (track  77  on  all  disk 
surfaces)  are  erased.  An  inability  to  format  could  be  caused 
by  an  electronic  problem  in  the  Pro-File,  or  by  the  HDA.  If 
the  HDA  formats  OK  after  putting  it  into  a  known  good  Pro- 
File, then  the  problem  is  probably  with  one  of  the 
electronics  modules  in  the  Pro-File.   (Now  return  to  the  point 
in  the  flowchart  which  referred  you  to  this  discussion.) 
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n 


SHEET  4 


) 


SHEET 


IHSrOLL  TIC  SreiBI  Z8  flHD  RUH  THE  FIIWL  SKIQI  TEST 
(FST)  OH  TIC  PHQFllf  FDR  15  HMnES 

<rF  IHSTBtKHOfS  flflE  »EEDB)  REFBJ  TO  SFNICE  PROCEDUHES} 


< 


15  HDWTE  FST 
RUW  WTMWT  FAIUHS 
SBtVIGE  C8ITBUA  « 
<PME  2  J7) 


SES 


(  READ 


DID  TIC 

FST  mats  OCCUR 


OH  THE  SWC  SECTORS  AS 
THDS  FON)  DURING 
QUICK  OBUGGER 
TEST 


BECORD  TTC  HEM  SCTORS  THAT  ME 
DIFFEHEHr  ON  A  LIST  OF  BM>  ACTORS 


GO  TO  THE  DP  FLOWCHART 
IN  THIS  SECTION 


REIHSfALL  THE  COWER  OH  THE  PROFILE,  COHTlHliE  TO  RUH 
FSr  FOR  08  HOURS. 

<IF  IHSTHUCTIOWS  ABE  tCEDED  RETBt  TO  gRWCE  PROCEDURES) 


DID  TIC 
FST  BSDORS  OCCUR 
ON  THE  a»E  SECTORS  OF 
THOSE  FOUW  DUUNG  ^ 
OUICR  CEBUGGEB,-^ 
TEST  ? 


BECOBD  THE  ^EU  SECTCRS  THUT  (WE 
DIFFBJEMT  OH  A  UST  OF  BtO  ^CTOei 


GO  TO  THE  DP  FLOWCHART 
IN  THIS  SECTION 


3 


GOODPROniE  ) 
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(4T1)  The  FST  (Final  System  Test)   is  an  exersizer/tester 
program  used  to  determine  whether  or  not  the  Pro-File  is 
operating  within  acceptable  limits. 

For  approximately  the  first  10  minutes  of  the  FST,  the  data 

sector  is  written  to  and  read  to  detect 

any  CRC  read  errors. 

The  system  Z8  is  used  during  this  test,  so  the  same  firmware 
routines  (i.e.  Scan,  Seek,  Read,  Retry,  Diagnostic,  etc.) 
will  be  used.  After  the  initial  10  minute  write/verify  has 
Seek/^pf«^  FST  exercises  the  Profile  by  doing  random 

Seeks,  Reads,  etc.  until  its  operation  is  terminated  when  the 
operator  presses  the  <ESCAPE>  key. 

The  reason  the  flowchart  has  you  check  for  problems  after  the 

f  minutes  of  FST  is  because  most  hard  failures  will 

probably  produce  errors  within  5  minutes  after  the  FST  beains 
to  exercise  the  Pro-File.  At  this  point  in  the  flowchart 
errors  can  be  caused  by  2  types  of  problems: 

1.  An  Electronic  problem  which  has  caused  a  sector  to 
be  unreadable  by  altering  the  data  bit  pattern  at 
Its  original  sector  location  on  the  disk.  For 
example  the  Z8  may  malfunction  as  it  performs  a 
Seek,  and  instruct  the  electronics  to  write  as  the 
heads  move  across  the  media  to  a  target  track. 

This  of  course  would  destroy  the  parts  of  all  the 
sectors  that  the  head  passes  over  on  its  way  to  the 
target  track  (the  head  should  never  write  durina  a 
seek).  ^ 

2.  A  Hedia  problem  which  has  made  it  impossible  to 
record  magnetic  information  on  the  sector  where  it 
occurs.  This  could  be  a  manufacturing  defect  in  the 
media  (the  magnetic  coating  on  the  disk),  or  a  ding 
m  the  media  caused  by  head  contact  during  rouah 
handling. 

The  big  question  at  this  point  is  which  of  the  2  types  of 
problems  described  above  is  the  real  culprit.   If  the  error 
was  caused  by  an  itermittent  electronic  problem  producing  a 
bad  format  on  the  HDA,   then  this  looks  like  an  HDA  (media) 
problem.  However,   if  the  HDA  is  replaced  the  problem  will 
probably  reoccur  in  time.    (This  discussion  is  continued  on 
the  next  page . ) 
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4^ 


4^ (continued)  The  method  this  flowchart  uses  to  determine 
^ch  type  of  problem  caused  the  error  is  to  compare  the 

?ruL  ofthe^^  r"^""  ^^^^  formatting 
(a  list  of  these  sectors  was  printed  out  when  you  ran  the 

Quick  Debugger  program  on  the  problem  Pro-File),  with  those 

produced  after  formatting  (these  will  be  shown  by  the  FST). 

If  they  are  the  same,  then  the  problem  which  caused  the 
errors,  IS  probably  bad  media  because  bad  media  locations 
don  t  change,  so  the  HDA  should  be  replaced. 

If  they  are  different,  then  the  problem  is  probably 
electronic.  This  is  because  it  is  highly  unlikely  that  an 
intermittent  electronics  problem  would  occur  on  the  same 
sector  twice. 

(If  you  would  like  further  information  on  spared  sectors. 
tlZl^l^  routines,  the  Pro-File's  HDA  format,  etc.,  you  may 
refer  to  the  descriptions  in  the  Appendices  Section  of  this 

If  the  faulty  sectors  were  the  same,  and  the  number  of  errors 
exceeds  those  specified  by  the  FST  service  criteria  sheet 
(found  in  the  Service  Procedures  Section),  then  replace  the 
HDA  and  return  to  the  point  in  the  flowchart  which  referred 
you  to  this  discussion. 


If  they  are  different,  then  the  problem  is  probably 
electronic  and  you  need  to  look  at  some  of  the  different 
faulty  sectors  to  determine  what  is  bad  about  them  and  so 
determine  which  module  is  faulty.  The  DP  (Diagnostic 
Procedure)   flowchart  that  you  are  being  referred  to,  will 
explain  how  you  can  continuously  read  a  spared  sector  and 
interpret  its  analog  signal.    (If  there  were  different 
sectors,  then  proceed  to  the  DP  Flowchart.) 
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FiaUBE  3  ^ 


WEN 

TTC  P«ril£  IMS 
TUnCD  ON  DID  nc  HEflOy 
U»f>  core  GN  FDR  03  TD  3 
SECODS  M)  THEN 
GO  OFF? 


VES 


{read  NSl.ll 


fEflswE  -ne.  ptwER  suppiy 

WOUrtQES  AT  P3  OF  TIC 

oommuER  PC8 

(BEFER  TD  FIGURE  3) 

PIM  It  VOLTflGES   

1  ±  0  JlW 

2  -IZV  ±  1.2V  (i=d  p3 

3  P«  -a/  ±  0.3W  iff; — 

•      -12V  +  LW  g  

5  GROUND  (gn 


WiJE  LBWIMG  EiftCH  HCPUtE  m  ptACE.  DISCtNCCT 
COMCCTDRS  J«,  JB,  AID  J2    <J»  COtecre  TIC  HM 

TO  im  pom  SUPPLY,  jo  cwterrs  the  cmneoujER 

PCB  TD  T»C  POMBt  SPm,  «D  J2  CtHCCTS  TWE 

canuouBR  pes  to  Tie  mmus  pcb)  ttch  cortcrr 

A  KHlWt  GOOD  CannoUER  PC8  HfTD  J3  Mt)  RECteCK 
EACH  WOUME 


REPUCE  TIC  PDNBt  StfiPLY  "WJlWES  WITHIN  \ 

\  TDLERAMCE^'"^^ 


HEPIACE  TJC  FIRST 
ITEM  ON  THE  FQUIWIHG 
LIST,  IF  IT  STILL 
FAIt^  IBHSrAU.  THE 
OLD  PMTT  AND  REPLACE 
MTH  TIC  ICXT  ITEJ1 

1.  SySTBI  28 

2.  CONIROUBi  PCB 


HEPUICE  THE  FIRST 
nSI  ON  THE  FDUtWIHB 
USr.  IF  IT  STILL 
rULlS,  BEINSTftU.  TIC 
OLD  PART  AM]  RB>tACE 
WITH  TIC  ICXT  ITEM 

1.  TIC  REAOV  im 

2.  COrTROUER  PCS 


HO 


VES 


OWE  AT  ft  TIME-  RECOtCCT  TIC  FDLLOWHG: 


IF  TIC  PHOBLEH  REOCCURS  AFTER  TIC  BE-ATTACItCIfr 
OF  A  HQDUtE  TIB*  THAT  IS  TIC  SUSPECTED  MOCULE 

1.  J3  TO  TIC  OLD  CQNTRDLLER  PCS 

2.  J2  TO  THE  OLD  COHIROLIER  PCS 

(POMCR  TO  ANAIDG  PCS) 

3.  JB  TO  TIC  KM 


IS  TIBC  ^ 
*12  VDUS  AT  mft^V 
CflfffCCTOR 
P«? 


VES 


TUW  OFF  TIC  PRDFILE 
REPIACE  TIE  MOTOR 
COHIROLIER  PCB.  IF 
THAT  DGESI'T  HORK, 
THEM  REPLACE  TIC  HDA 


REPLACE  THE  POKER  SUPPLY 

 *K 

HO 

1 

GO  TO  SHEET  1 
OF  WE  MAIN 
FLOWCH(«T  PG  1  4 


GO  TO  NO  SCAN  FLDWCHfiRT 
SHEET  2 
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^Sl .jPUpon  power  up  on  the  Pro-File  the  Z8  will  wait  for  the 
POK  (Power  OK)   signal  to  occur.  This  signal  is  generated  by 
the  power  supply  when  it  determines  that  the  proper  voltage 
levels  for  each  voltage  have  been  reached  and  stabilized. 
When  it  happens  the  Z8  will  cause  the  Ready  lamp  to 
extinguish.  This  should  happen  within  1/2  to  3  seconds  of 
power  up. 

A  missing  or  out  of  tolerance  voltage  can  be  caused  by  any  of 
the  modules  in  the  Pro-File.  The  method  used  in  this 
flowchart  to  isolate  the  problem  module  is  to  disconnect  the 
power  supply  from  all  the  modules,  plug  in  a  known  good 
Controller  PCB  and  monitor  the  voltages  at  P3  (the  power 
supply  connection  to  the  Controller  PCB).   If  the  power  supply 
is  at  fault  then  the  voltage/s  will  still  be  missing  or  out 
of  tolerance. 

If  the  voltages  are  OK  with  the  known  good  Controller  PCB 
installed,   then  the  problem  must  be  with  a  module  other  than 
the  power  supply.  To  determine  which  of  these  modules  is 
causing  the  power  problem  each  module  is  reconnected  one  at  a 
time  and  P3  is  checked  after  each  reconnection.   (Now  return 
to  the  point  in  the  flowchart  which  referred  you  to  this 
discussion. ) 


jjSl.j^  Approximately  20  seconds  after  the  Ready  lamp  goes  out 
indicating  that  the  power  has  stabilized,   the  disk  motor 
should  be  rotating  at  3600  RPM  (its  operating  speed).   If  the 
HDA  isn't  spinning  the  Pro-File  can't  read  data  and  that's 
probably  why  the  Scan  operation  was  unsuccessful.   (Now  return 
to  the  point  in  the  flowchart  which  referred  you  to  this 
discussion. ) 
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^3 
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flFTEH 
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IF  IT  srru.  mis.  iciNsrAij.  tic  ou)  pmr  mo 

REPLACE  T>t  NEXT  ITEM  ON  TIC  UST. 
1-  COmOtlER  PC8  WTH  QOOD  SySlEH  Z8 

2.  MMLOG  PCS 

3.  POWR  SUPPty 

4.  EXWUIC  MM  FDR  PfXBLEfe,  nB>UttE  IF  MECESSVW 
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(read  NS2.2) 
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DOES 
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ND 


TIC  SCMN  MUST  HAUE  TAKEN  UMGB)  THW  90  SXMDS. 

1.  INSTALL  TIC  OEBUQQB)  28 

2.  UMO  THE  DEBUGGER  PROOWI  INTO  m  M>PIE  /// 
TYPE  <RTC60H0>  TiCH  PHESS  <RETURN> 

3.  TWE  <R>,  <Space>,  <+S>,  <Space>,  <PE>. 
<Spaco.  <X>,  THEN  PRESS  <REnjRN> 


OBSERVE 


a.  THAT  THE  IHItWWIttt  AMI  STEPS 
THROJGH  EACH  TUMX  FROM  0  TO  PMK 

b.  IF  M4  ERROR  OCXUIS  THE  PROGRAH  STOPS 

vmi  THE  scmt  3frm  oh  the  csr 

«.  IF  AN  ERROR  OCCURS  AID  THE  PROGIWI  STOPS 
RECORD  THE  SECTOR  OH  A  DAO  SCTOR  LIST  FOR 
UZ  IN  THE  DIAGNDSnC  PROCEDURE 

5-  CONTDU  THE  PROCEDURE  DESCRIBED  MOWE 
UNTIL  TOU  HAVE  RECORDQ)  10  BAD  ACTORS  OR 
UKTIL  Tm  INTERRUPTER  MM  We  GOIE  FHOH 
TTJACK  0,  TO  PARK  POSITION,  TO  TRACK  0  AMIN 


HDTE:  I 
Mi  0-s  are! 
ZERO'S  I 


GO  TO  DP  FLDWCHflRT 
IN  THIS  SECTION 
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4*52. pThe  firmware  program  in  the  system  Z8  waits 
approximately  20  seconds  after  a  successful  powerup  (a 
successful  powerup  is  indicated  by  the  Power  OK  signal 
becoming  active  and  causing  the  Ready  lamp  to  extinguish) 

ttl°2t  ^^^^  operation.  During  ScaS^operation 

the  28  will  cause  the  following  things  to  occur. 

Note:  Turn  off  the  Pro-File  and  gently  position  the 

hhi^fT^^^n''  ^^""^  position  (if  it  is  not  already 

there).  Then  turn  on  the  Pro-File  while  you  observe  the 
toiiowing. 

The  interrupter  arm  will  move  to  approximately  the  center  of 

''^^^  briefly  while  the  spares  table  is 
read  from  track  77  on  disk  surfaces  2  or  3. 

ILl^t""^  problem  which  disables  the  Pro-File  from  being 

:oi!d'be"v?dln?'''""'  '"'^  ^^"^  P^-^  '"^^^ 

If  the  28  is  unable  to  read  sector  headers  on  track  77,  then 
the  interrupter  arm  may  go  to  track  0  and  back  to  77  to  try 
tlt^u'iU        ^u"-^^  can't  read  sector  headers  it  may  go  to 
track  155   (Park  position)  and  back  to  track  77  to  try  again 
to  attempt  read  the  spares  table.   If  it  still  can't  read  the 
spares  table  the  28  will  abandon  the  Scan  operation  and  moSj 
the  interrupter  arm  to  Park  position. 

(If  you  would  like  a  detailed  description  of  the  Scan 
operation,  or  further  information  on  the  spares  table,  error 
recovery  routines,  the  Pro-File's  HDA  format,  etc.   refer  to 
the  descriptions  in  the  Appendices  Section  of  this  manual.) 

iU^rK^®*"!?"  ^°  ^®  "  flowchart  which  referred  you 

to  this  discussion.)  ' 


^^Eferf^  frvH^°  ^^^""^  ''I  successful   (as  described 

above  in  NS2.1),then  the  read  circuitry  must  be  at  least 
marginally  OK,  so  the  28  will  go  to  track  0  to  begin  ?o  read 
t^^     ^t^^""        sequence  beginning  with  sector  0.  During  this 
time  the  Ready  lamp  will  blink.   If  there  is  a  problem  in  this 
?oC?!ner  firmware  may  go  to  an  e?ror  ^ecoJe^y 

(If  you  would  like  a  detailed  description  of  the  Scan 
operation,  or  further  information  on  the  spares  table,  error 
recovery  routines,  the  Pro-File's  HDA  format,  etc.   refer  to 
the  descriptions  in  the  Appendices  Section  of  this  manual.) 

^"  flowchart  which  referred  you 

to  this  discussion.)  ^ 
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DP  -  DIAGNOSTIC  PROCEDURE 


NOTE:  The  Diagnostic  Procedure  (DP)   flowchart  begins  on  page 
1.22.  However  if  this  is  your  first  time  through  this 
procedure.  It  is  strongly  recomended  that  you  read  the 
following  introduction. 

Introduction: 

J^^hnti-  °f  this  procedure  is  to  familiarize  the 

technician  with  some  common  failure  modes  within  the  Pro-File 
electronics.  Each  of  these  modes  usually  shows  up  as  an 
fror^he^HDA?^  analog  waveform  of  the  sector  being  read 

The  modified  patterns  usually  do  not  reflect  actual  physical 
damage  to  the  disc  surface,  but  rather  a  problem  in  the  Pro- 
File electronics. 

The  technician's  job  will  be  to  examine  the  faulty  sector's 
analog  signal  as  it  is  being  read  to  determine  which  module 
within  the  Pro-File  caused  or  is  causing  the  failure. 

The  faulty  sector's  analog  signal  waveform  can  be  monitored 
directly  by  placing  oscilloscope  probe(s)  on  either  Test 

^n^^h^  \  ^^   ^I^o  "  differentiated) 
on  the  Analog  PCB  and  externally  triggering  the  scope  with 
the  Index  signal  at  TP9. 

An  easy  way  to  access  these  test  points  is  to  remove  the 
metal  plate  located  underneath  the  Pro-File,  and  tilt  the 
Pro-Pile  up  on  its  side  to  expose  the  Analog  PCB  (refer  to 
page  2.22  for  the  location  of  the  Test  Points).  This  way  the 
Pro-File  can  be  checked  quickly  with  a  minimum  of 
disassembly. 

Following  this  introduction  are  examples  of  analog  signals 
PCB  taken  on  TPl  &  TP2  along  with  the  VCO  charge  pump  data 
locking  error  voltage  at  TPS.  ^  b- 

The  signal  read  at  either  TPl  or  TP2  is  the  analog  data  read 
directly  from  the  head  after  passing  the  data  through  a 
preamplifier,   lo-pass  filter,  and  automatic  gain  control 
circuit. 

The  signals  at  TPl  and  TP2  are  really  just  head  signals 
amplified  by  the  circuitry  on  the  Analog  PCB.  A  loss  of 
signal  at  these  test  points  may  indicate  that  there  is  a 
problem  with  the  connection  between  the  HDA  and  Analog  PCB 
or  the  Analog  PCB  circuitry. 

(continued  on  the  next  page) 
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Introduction:  (continued) 


The  signal  obtained  from  TPS  is  the  feedback  voltage  that  a 
Phase  Locked  Loop  (PLL)  control  circuit  uses  to  lock  to  the 
analog  data  signal  on  the  HDA. 

The  feedback  either  increases  or  decreases  the  voltage  to  a 
Voltage  Controlled  Oscillator  <VCO)  causing  it  to  increment 
or  decrement  its  output  frequency  thereby  syncing  that 
frequency  to  that  of  the  data  being  read. 

When  the  Pro-File  is  idle,  the  VCO  locks  to  about  20  Mhz,  or 
twice  the  Controller  PCB  clock  frequency  (there  is  very 
little  signal  at  TPS). 

When  reading,  the  frequency  varies  in  proportion  to  the  data 
frequency  written  to  the  disc. 

So,  whenever  the  Pro-File  is  reading  the  data  from  the  HDA, 
the  signal  will  change  in  amplitude  to  reflect  data  on  the 
disc,   (refer  to  page  1.26,  Example  of  Normal  VCO  charqe  Dumo 
Signal  [TPS  voltage]) 


Possible  Problems I 
A.  Z8  Microprocessor 

Of  the  problems  existing  in  the  Pro-Pile,  most  of  them  can  be 
attributed  to  the  system  Z8  microprocessor  on  the  Controller 
PCB.   (Refer  to  page  1.5,  part  1.1). 

The  older  system  Z8  was  a  "piggyback"  type  chip,  and  the  new 
version  is  the  masked  system  Z8. 

The  masked  version  is  a  much  improved  version  less  likely  to 
fail  over  a  normal  Pro-File  lifetime,  yet,  there  is  small 
percentage  of  fallout  within  these  chips  too. 

One  malfunction  that  commonly  occurs  is  when  the  Z8  turns  on 
the  write  circuitry  while  seeking  to  a  different  track. 
(Refer  to  the  following  pages  on  Damaged  or  Cleared  Data 
Areas ) 


(continued  on  the  next  page) 
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^1- 

Introduction:  (continued) 
Possible  Problems;  (continued) 
B.  Controller  and  Analog  PCB  Upgrades 

In  the  past  some  lines  on  the  Controller  and  Analog  PCBs  were 
being  spuriously  activated.  Sometimes  this  would  cause  the  Z8 
to  go  into  Its  write  routine  when  it  was  supposed  to  be 
seeking  or  idle. 

The  Controller  and  Analog  PCB  upgrade  procedures  (described 
m  the  Service  Procedures  Section),  were  designed  to  be  a 
solution  to  these  problems. 


C.  Controller  PCB 

The  Pro-File  Controller  PCB  functionally  provides  control 
signals  to  the  Analog  PCB  and  HDA  to  move  the  heads  to  the 
proper  track,  select  the  proper  sector,  channel  data,  and 
monitor  error  conditions  during  a  read  or  write. 

If  a  malfunction  occurs  in  any  of  these  functions,  the 
Controller  PCB  can  be  suspected  as  the  bad  module.  However, 
do  not  forget  to  verify  the  Z8  microprocessor  first. 


D.  Analog  PCB 

There  are  2  main  Analog  PCB  problems: 

^'     fr^;^  (Phase  Lock  Loop)  problems  may  show  up  as  an  abnormal 
VCO  (Voltage  Controlled  Oscillator)  charge  pump  signal  at 
TPS  when  the  analog  data  signal  at  TP2  and  TP2  appears 
normal.   In  this  case,  the  PLL  circuitry  would  not  be  able 
to  lock  to  the  analog  data  signal  coming  from  the  HDA. 
(Refer  to  page  1.40,  Example  of  Abnormal  VCO  charae 
pump ) . 

2.  AGC  (Automatic  Gain  Control)  circuitry  problems  may  the 
analog  data  signal  to  be  low  or  non-existant  at  TPl  and 
TP2.   (Refer  to  page  1.42,  Example  of  Abnormal  AGC  signal) 

E.  Hard  Disk  Assembly  (HDA) 

Of  the  many  possible  problems  which  can  occur  on  the  HDA, 
there  are  four  major  ones. 

(continued  on  the  next  page) 
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Introduction:  (continued) 

Possible  Problems: 

E.  Hard  Disk  Assembly  (HDA)  (continued) 

^'     ^tli^nJ^^^  P^^^  Example  of  Bad  Media) 

can  be  found  by  finding  an  area  on  the  media  with  a  loss 
of  signal  (not  a  sector  mark),  where  repeated  attempts  at 
rewriting  data  does  not  return  the  area  to  normal! 
(Rewriting  the  sector  can  be  accomplished  with  the  Biq 
Debugger  program,  using  the  <W>  command,  refer  to  page 
2.40  for  instructions)  ^  ^ 

There  also  can  be  damage  to  the  media  where  one  of  the 
thlt  surface  of  the  disc.  Remember 

that  there  is  a  space  for  32  bad  sectors  in  the  Spares 
Table,  so  a  few  bad  sectors  existing  due  to  a  media 
problem  is  acceptable  and  a  normal  part  of  Pro-File 
operation. 

2.  Motor  Speed  problems  usually  occur  because  of  a  defective 
m?ihf  °"  the  HDA.  A  widely  oscillating  speed 
might  adversely  affect  the  operation  of  the  Pro-FileT  The 
analog  signals  will  be  present  at  the  Test  Points,  but 

i^I^v  5?  '^i^ital  circuitry  will  probably  not  be  able 
to  lock  to  the  data  on  the  HDA.  And  the  Pro-File  probably 
will  not  pass  reformatting  without  errors  occurring. 

3.  Disc  Head  problems  are  usually  limited  to  a  complete  loss 
of  signal  at  one  or  more  of  the  heads.  It  is  because  of 
damage  to  the  heads  or  a  bad  connection  to  the  heads. 
Either  way,   the  HDA  needs  replacement,  as  there  is  no  way 
to  repair  a  problem  internal  to  the  HDA  in  the  field. 

ultl^^""  P'^°^lf'»3  be  caused  by  a  bad  connection 

between  the  Controller  or  Analog  PCB's,  or  a  bad  stepper 

cm^^fv.T'"^'"?'  ^'^^^'^  stepper  will  not  move 

smoothly  or  have  accuracy  at  any  track  step.  To  confirm 
the  problem  use  the  Read  command  from  the  Big  Debuqqer 
program  m  the  Service  Procedures  Section  to  perform  a 
read  on  some  track  other  than  where  the  heads  are  now.  if 
the  interrupter  arm  rotates  in  the  direction  opposite  of 
the  target  track,  or  shakes  back  and  forth  there  may  be  a 
problem  with  the  stepper  motor. 

Another  problem  that  can  occur  is  stepper  motor 
hysteresis.  Hysteresis  is  where  a  magnetic  field  is  built 
up  inside  the  stepper  motor  coils  causing  the  motor  to 
settle  with  the  head  positioned  at  a  slightly  off  track 
position.   In  this  case  the  HDA  should  be  replaced  since 
tnis  is  a  track  alignment  problem  internal  to  the  HDA  and 
not  repairable  by  the  technician. 
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DIAGNOSTIC  PF^OCEDURE 
FLOWCHART 


1.  nSTffX  THE  DEBUGGER  Z8  ON  THE  CONTROLLER  PCS 

2.  COMMECT  THE  PROFILE  TO  M  tm£  III 
(INTERFACE  CM»  IN  SLOT  1} 

3.  BOOT  THE  BIG  OEBUGGER  PROCMH 


YES 


READ  DP  L2 


TWE:  <RTxHySz>  UHERE  w=TME  TRflCt.  y=HE«). 

Z^SECTOR  OF  ONE  OF  THE  SPflREO  OR  BM  BLOCKS 
ON  THE  UST,  THEN  PRESS  <RETURN> 

TYPE:  <R>  <SPACE>  <X>,  TWN  PRESS  <fETlJRN> 

T»C  MM  SHOULD  BTTBIPT  TO  STEP  TO  THE  TRUCK  M) 
AND  SECTOR  JUST  SPECIFIED  AND  CONTDWOUSLV  REW. 


(read  dp  li} 


Note: 

The  O's  below 
are  ZEROS. 


TYPE:  <RT0HOSO>,  FOUOUED  BY  <RE7URN> 

TYPE:  <R>  <SPACE>  <-S>  <SPACE>  <PE>  <SPACE>  <X> 

TK  HOA  SHOULD  STEP  TO  TRACK  ZERO  AND  STEP 
TOHAROS  PflRK  POSITION,  DKRBIENTING  BY  SECTORS. 

IF  THERE  IS  AN  ERROR  IN  READING.  THE  BIG  DEBUGGER 
PROGHI  um.  STOP  HE  PROFILE. 

RECORD  THE  LOCAHON  OF  THE  SECTOR  UHICH  CAUSED  THE 
ERROR,  THEN  PRESS  <ESCAPE> 


PESFOSn  Tie  STEPS  IN  (PP  1-2;  UHERE  x=TRACK,  y=HE« 
AND  Z=SECTOR  FOR  THE  SECTOR  UHICH  CAUSED  THE 
BIG  DEBUGGER  TO  PAUSE  ON  ERROR 


CONTINUE  WITH  OSCaj.OSCX2F^E  SETUP  OF 
DIAGNOSTIC  PROCEDURE 
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CjpTrp  If  you  do  not  have  a  list  of  faulty  sectors,  then  the 
interrupter  arm  must  have  spent  1  minute  or  more  over  a  track 
during  Scan.  This  probably  means  that  the  Pro-File  had 
difficulty  reading  a  sector  or  sectors  on  that  track.  By 
entering  the  commands  specified  at  this  step  in  the  flowchart 
into  the  Big  Debugger  program,  you  will  cause  the  Big 
Debugger  program  to  read  every  sector  in  sequence  and  stop  in 
the  event  of  an  error. 

When  the  program  stops  the  test  operation,  the  heads  will  be 
positioned  over  the  problem  track,  and  the  head  for  the  disk 
surface  containing  the  problem  track  will  be  enabled.  This 
means  that  the  analog  signal  from  that  track  should 
continuously  be  sent  to  TPl  and  2  on  the  Analog  PCB.  Perform 
the  steps  in  the  DPI. 3  procedure  to  view  the  signal  from  this 
track  and  determine  if  its  display  can  provide  you  with  a 
clue  as  to  what  the  problem  is. 

If  you  don't  feel  that  the  display  of  this  track  is  providing 
you  with  the  syptoms  you  need  to  diagnose  the  problem,  you 
can  press  the  <SPACE>  bar  to  cause  the  Big  Debugger  program 
to  test  the  rest  of  the  sectors  until  it  finds  another  error. 
View  that  tracks  signal  for  symptoms  in  the  same  way  .... 
etc. 

 By  entering  the  commands  specified  at  this  branch  in 

the  flowchart  into  the  Big  Debugger  program  you  will  cause 
the  Big  Debugger  program  to  read  one  of  the  sectors  that  you 
determined  earlier  in  the  flowchart  might  contain  clues  to 
electronic  problems  in  the  Pro-File. 

While  the  program  continuously  reads  the  specified  sector, 
the  heads  will  be  positioned  over  the  problem  sector's  track, 
and  the  head  for  the  disk  surface  containing  the  problem 
sector  will  be  enabled.   In  DPI. 3  you  will  find  a  procedure  to 
view  the  signal  from  this  track. 

If  you  position  your  timebase  delay  hilight  over  the  analog 
data  read  signal  for  this  period  and  enter  timebase  delay 
mode  on  your  oscilloscope  you  will  see  an  expanded  display  of 
the  questionable  sector.  Compare  the  display  of  the  faulty 
sector  by  itself  with  the  faulty  sector  examples  later  in 
this  procedure  to  help  you  find  the  problem. 

If  you  don't  feel  that  the  display  of  this  sector  is 
providing  you  with  any  of  the  symptoms  described  in  DPI. 3, 
you  can  enter  the  commands  necessary  to  have  the  Big  Debugger 
program  continuously  read  the  next  faulty  sector  on  your 
list.  View  that  sectors  signal  for  symptoms  in  the  same  way 
....   etc . 
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TO  VIEi  THE  TRACK  BEING  READ: 

1.  TURN  «  THE  OSCILLOSCOPE  AND  MJ-OU  IT  TO  Wm  UP  FOR  15  lUHUTES 

2.  XKmaurveJ  ovmcl  a  (or  1}  on  the  osciLLascaPE  to  the  FOXOUINC: 

A.  VaT3  PER  DmSIOl  COHTRCL  3ETTIII6  TO  1  VaTS/D» 

B.  AC  COUPLING 

C.  CONNECT  TO  HDA  ANALOG  DATA  -  TPl  OR  2  ON  HtALn  PCS  (GROUND  THE  PROBE) 

3.  SET  CHANNa  B  (OR  2}  TO: 

A.  0.5  VaTS/OIV 

B.  AC  COUPLING 

C.  CONNECT  TO  HM  VCO  SiaWL  -  m  ON  nWLOC  PCS  (DO  HOT  GROUND  THE  PIODE} 

4.  USE  EXTERNAL  TRIGGER  AND  SET  TSIEBASE  TO: 

A.  2  flSEC/DIV 

B.  CONNECT  EXTERNAL  TRIGGER  TO  BOEX  PULSE  -  TPl  ON  CONTROLLER  PCS 

C.  AUTO  TRIGGERING  -  ADJUST  TRIGGER  LEVa  TO  LOCK  SIGNAL  GN  SCOPE 

MOTF:  IF  THERE  IS  NO  IHOEX  PULSE  OH  TPl  (CONTROLLER  PCS).  TRY  USING  TP9  (ON  ANALOG  PC8). 
n  IS  ACTUALLY  THE  BBEX  SIGNAL  FROI  THE  HDA.  IF  IS  HOT  PRESENT.  CHECK  THE  DOEX 
SENSOR  ADJUSTKNT  DESCRIBED  IN  SECnOM  2 

OBSOnr:  THE  SIGNAL  YOU  ARE  VIEUING  SHOULD  BE  SOtlLAR  TO  THAT  SHOUN  IN  THE  PHOTOGRM>H 
OH  THE  OPPOSITE  PAGE. 

TO  VIEi  THE  SECTOR  BEING  READ: 

5.  UHIU  IN  THE  NAIN  TIMEBASE,  POSITICN  AM)  ADJUST  THE  OELAIYED  TWEBASE  HIGHLIGHT 
OVER  THE  PERIOD  OF  THE  VCO  CHARGE  PU1P  SIGNAL  THAT  IS  ACTIVE  (PROBABLY  LOU  AND 
OSCniATINC,  SmiLAR  TO  THE  LOUER  SIGNAL  IN  THE  PHOTTOGRAPH  CM  THE  OPPOSITE  PAGE). 

6.  ENTER  THE  DELAYED  TINE  BASE  TO  VIEU  THE  QUESTIONMLE  SECTOR 

<«g»Hr-  THE  SIGNAL  YOU  ARE  VIEIiING  IWY  BE  COIPAREO  lOTH  THE  NORHAL  SIGML  lUUSTRflnON 
SHOUN  ON  PAGE  1.28. 

7.  VIEU  THE  EXAMPLE  SICWLS  IN  THE  FOUOUING  PAGES  TO  DETERWDC 
A  PROBLBI  UTTHDi  THE  PROFILE 


DIAGNOSTIC  PROCEDURE 
OSCILLOSCOPE  SETLP 


CONTINUE  WITH  DIAGNOSTIC  PROCECXJRE 
SIGNAL  EXAMPLES 
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Signal  ,°e"i^ru^;hrLe^Srt.arn  J^LH.aS?^'' 

5If;eL°1^^-X^IS^  ""^Pe"i!?ra!;^'iS?e\°a""art.?S"?' 

mode  on  your  oscilloscope  you  will  see  an  L^^^hL  5-^^?'' 

this  pro^ed^?:^^^^Su'?Ld'^o  e'^Kf?!  i^sr  Je^L^^i" 

corresponding  explanation  and  if  you  iish  oerfo™  hhf 
recommended  module  replacement.  perform  the 

iwJrsefto^'n'C!/  ?"««tionable  track  and  you  don't  know 

yS  r\fc^?l^?:sJo%e^^?o  1^  ^.^Ir^l^^^^t^^^^  ^ 

determine  why  the  Pro-File  had  a  problem  JuS^tM^  ^rack. 

Note:  A  sector  mark  (sometimes  called  sector  nsn^  e<:.r,  =  ^  ^ 

?K\r^a'r„-disr.L'^?"i-jf.r^ji-£^i  !  F 

description  in  section  3.  Pro-File  HDA 
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Diaanostic  Pror^fyhirf^ 


Example  of  a  Norrrol  Track 


lEl  displays  a  view  of  a 
track  or  data.  An  entire 
track  is  shown  between  the 
arrows.  Amplitude  is  2  v 
peak  to  peak. 

lEg  (VCO)  is  shown  locking 
in  to  real  a  sectcr  by  the 
lower  anrow. 

Scone  Settings: 
TPl  -  1  volt/div 
TPS  -  .5  volt/div 
Timebase:  2  rriBec/div 


TPl  displevs  another  look 
at  a  normal  track  with  a 
higher  amplitude  oT  2.4  v. 

that  there  are  16 
areas  of  no  signal  corres- 
ponding to  the  sector  marks. 

IP8JVCO)  is  not  used  here. 

TPl  -  1  volt/div 
TP8  -  J  volt/div 
Timebase:  2  msec/div 
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Examples  of  a  Normal  Track 

The  amplitude  voltage  of  an  analog  data  signal  from  a  normal 
track  can  vary  depending  on  the  physical  location  of  the 
track,  the  Analog  PCS,  and  what  actual  data  has  been  written 
to  the  HDA. 

The  photos  shown  at  the  left  are  two  characteristic  normal 
tracks  which  show  a  possible  variation  in  amplitude  voltage. 
The  upper  photo  displays  an  amplitude  of  about  2  volts  peak 
to  peak,  the  lower  amplitude  2.4  volts. 

Each  track  contains  16  sectors  separated  by  a  sector  mark, 
but  at  this  timebase  the  photo  actually  shows  more  than  the 
16  sectors. 


This  is  because  the  period  of  signal  displayed  at  this 
timebase  is  longer  than  the  period  of  time  that  it  takes  to 
read  one  complete  track,  so  the  beginning  of  the  same  track 
is  displayed  as  the  disk  begins  its  next  rotation. 

One  complete  track  is  shown  between  the  arrows. 

Note:  Careful  examination  of  the  upper  photo  shows  the  VCO 
charge  pump  circuitry  locking  in  on  the  sector  indicated  by 
the  lower  arrow. 


Pro-File  Troubleshooting  rev.  10-12-83  page  1.27 


Source:  David  T.  Craig  Page  0065  of  0580 


Apple  ///  Computer  Information  •  Doc  #  78  •  ProFile  Hard  Disk  Repair  Info 


EXPAMDED  VIEW  OF  OKE  SECTOR  (TP  1  or  2) 


EXPAMDED  VIEW  OF  VCO  CHARGE  PUvPSI^IAL  (TPS) 


•ne  osdUATioMS  shou  occur  guy  for  ■«  sunn  bebb  icm, 

TK  VOLT«E  l£VEL  THEV  OCCUR  KJ  BEPQOS  ON  IK  SPEED  /CJUSTtOfT 
ON  THE  HM  mnK  CQNTnL  PCB  (THE  ILLlBTWaON  DEPICTS  A  SI9M. 
HnJDB  ON  A  leWTlVE  AS  HOST  WLL) 


Pro-Pile  Troubleshooting  rev.  10-12-83 


page  1.28 


Source:  David  T.  Craig 


Page  0066  of  0580 


Apple  ///  Computer  Information  •  Doc  #  78  •  ProFile  Hard  Disk  Repair  Info 


Examples  of  a  Normal  Sector 

As  explained  in  the  previous  example  of  a  normal  track,  the 
amplitude  voltage  of  an  analog  data  signal  from  a  normal 
track  can  vary  depending  on  the  physical  location  of  the 
track,  the  Analog  PCB,  and  what  actual  data  has  been  written 
to  the  HDA. 


The  illustration  at  the  left  shows  a  typical  view  of  a  normal 
sector's  analog  signal.  The  amplitude  of  a  sector  can  vary 
from  about  1.1  volts  to  over  2  volts. 

The  flared  "bell"  shape  at  the  beginning  of  each  sector,  is  a 
normal  characteristic  caused  by  the  AGC  (Automatic  Gain 
Control)  circuitry  as  it  adjusts  for  the  gain  of  the  analog 
read  signal  from  the  head.  If  the  bell  shape  is  missing,  the 
technician  might  suspect  a  faulty  Analog  PCB. 

The  Sync  bytes  and  Sector  Header  field  at  the  beginning  of 
the  sector  are  written  during  formatting,  and  should  never  be 
written  over  after  formatting.  The  Write  Splice  is  the  point 
at  which  the  Pro-File  will  normally  begin  to  write  a  data 
block  into  the  sector. 


When  the  Pro-File  reads  a  data  block  from  a  sector  the  data 
block  field  may  not  be  in  exact  sync  with  the  Sector  Header 
field,  so  additional  sync  bytes  are  needed  after  the  Write 
Splice,  for  the  Pro-File  to  sync  to  the  data  field. 

Notice  that  the  VCO  charge  pump  signal  at  TPS  goes  low  only 
for  the  sector  being  read.  The  oscillations  that  occur  while 
the  charge  pump  signal  is  low  reflect  the  changes  the  VCO 
(Voltage  Controlled  Oscillator)  makes  to  sync  with  the  clock 
in  the  analog  data  signal  read  from  the  HDA  (TP  1  or  2). 
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Diaonostic  ProcedurR 

Example  of  a  Normal  VCO 

SiTiBl 

JPl  displ^  a  partial  view 

or  a  track  oT  data.  The 

ProTile  has  been  told  to  read 

the  sector  oT  date  shown  by 

arrow. 

ire  (VCO)  sNjws  a  signal 

coiTesponding  to  the  sector 

read.  TTiis  signal  •Jocks'  to 

the  data. 

Scope  Settings: 

TPl  -  1  volt/div 

TPS  -  .2  volt/div 

Timebasei  1  msecydiv 

JPl  display  a  larger  view 

of  the  sector  being  read. 

TF»8  (VCO)  shows 

a  more 

detailed  look  dt  the  signal 

produced  afc  TPS.  Each 

increase  and  decrease  in 

si^»l  an^litude  corres- 

ponds to  the  deta  si^ial  afc 

TPL 

Scooe  Settinos: 

TPl  -  1  volt/div 

TP8  -  .2  volt/div 

Timebase:  J2  msec/div 
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6r 

Example  of  a  Normal  VCO  charge  pump  Signal 

As  explained  in  this  flowchart's  introduction,  the  VCO  charge 
pump  signal  at  TPS  enables  the  VCO  (Voltage  Controlled 
Oscillator)  on  the  Analog  PCB  to  synchronize  to  the  data 
written  on  the  disk. 

The  voltage  level  at  TPS  causes  the  VCO  to  increase  or 
decrease  its  output  frequency. 

When  the  Z8  wishes  to  read  a  sector  on  a  track  this  signal 
will  go  low  and  then  oscillate.  This  means  it  is  now 
controlling  the  correction  of  the  VCO  as  needed  during  the 
reading  of  the  sector. 

After  the  sector  is  read,  the  Z8  will  direct  the  signal  to  go 
high  again  since  there  is  no  longer  any  data  to  be  synced  to. 

The  upper  photo  shown  at  the  left  shows  a  view  of  about  half 
of  a  normal  track.  The  Pro-Pile  was  told  (using  the  Big 
Debugger  Program)  to  read  the  sector  continuously.  No  read 
errors  occurred  despite  the  large  amplitude  signal  seen  on 
TPS. 


The  lower  photo  displays  an  enlarged  view  of  the  sector  being 
read  above.  Note  that  the  changes  in  peaks  in  the  data  signal 
at  TPl  correspond  to  the  peaks  in  the  VCO  charge  pump  signal 
in  TPS.  An  even  larger  view  of  the  signals  would  show  this 
more  clearly. 
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Diagrostic  Procedure 


Exan^Ie  oT  a  Damaoed 
Track 


TPl  displays  a  view  oT  a 
track  of  data.  There  appears 
to  be  extra  sectos  if  you 
count  the  extra  peaks. 

TPS  (VCO)  attempted  to  lock 
to  the  data  present  on  the 
track,  but  was  unable  to 
conTirm  any  good  sectors. 

Scope  Settings: 
TPl  -  1  volt/diw 
TP8  -  .5  vott/div 
Timebase:  2  msec/div 


TPl  displays  a  closer  view 
of  some  oT  the  sectos  of 
the  track.  Several  sectors 
appear  to  be  normal,  but 
have  actually  been  damaged. 

TPS  fVCQl  could  not  lock  to 
the  damaged  the  sectors. 


Scope  SettiniB: 
TPl  -  1  volt/div 
TPS  -  3  volt/div 


Timebase:  3  msec/div 


 > 

Suspect: 

1.  System  Z8 

2.  Controller  Board 

3.  HDA 
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ExamTila  of  Damaged  Track 

A3  described  in  the  Pro-File  HDA  Format  description  in 
section  3,  sector  marks  divide  each  track  into  16  separate 
sectors.  The  Controller  PCB  expects  the  sectors  to  be  in  a 
certain  location  with  respect  to  the  sector  marks. 

The  upper  photo  shown  at  the  left  shows  an  entire  track  of 
data  with  uneven  length  sectors  (they  should  all  be  the  same 
length),  and  extra  pulses  <TP1>,  A  normal  sector  would  occur 
where  the  VQO  charge  pump  (at  TPS)  shows  the  amplitude  in  the 
negative  direction  tdown). 

The  Pro-File  was  instructed  to  read  all  the  sectors  of  the 
track  with  the  Big  Debugger  program,  what  is  shown  is  every 
other  sector  being  read.  The  lower  photo  shows  an  enlarged  - 
view  of  the  track  analog  signal  displaying  areas  which  appear 
to  be  similar  to  a  normal  sector,  but  are  actually  damaged. 

There  are  extra  areas  of  no  signal  similar  to  a  nonoal  sector 
mack  at  the  end  of  some  of  the  sectors,  and  areas  with 
multiple  sector  marks  at  the  beginning  of  the  sector  (refer 
to  lower  arrow). 

At  this  point,  the  technician  would  normally  suspect  the 
system  28  as  the  cause  of  the  damaged  tracks.  This  is  because 
the  23  has  historically  been  the  most  common  failed  component 
in  the  Pro-Pile.   Yet,  this  Pro-Pile  already  had  a  masked 
version  of  the  system  23  installed  on  the  Controller  PCS. 

So  it  is  a  possibility  that  the  Controller  PCB  Is  really  at 
fault,  not  the  Z8.  Since  the  Z8  had  already  been  replaced 
during  the  upgrade  procedures,  it  was  decided  to  reformat  the 
HDA  (correcting  the  track  damage  in  the  format),  and  run  PST 
for  15  minutes  to  see  if  the  track  damage  would  reoccur*  A 
replacement  system  28  was  installed,  the  system  upgraded,  and 
the  HDA  reformatted. 

After  running  PST  for  10  minutes,  the  Pro-File  began  to 
produce  errors:   (Refer  to  page  2*37  for  a  list  of  errors  and 
criteria  for  failure) 

04  00  00  00 

05  00  00  00 
15  80  00  00 

The  Pro-File  was  stopped  and  the  Controller  PCB  replaced. 
(The  original  Z8  was  reinstalled  into  the  new  Controller  PCB) 
and  the  15  minute  FST  rerun.  No  additional  errors  occurred 
even  after  48  hours,  so  it  was  assumed  that  the  Controllar 
PCB  soinehow  produced  the  damaged  tracks. 
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Diagnostic  ProcerhirR 


Example  of  Damaged  Data 
f*em  on  Track 


TPl  (fispl^  a  view  at  a 
track  at  data.  There  are 
missing  sectcr  marks  and 
other  strange  areas  on  the 
track. 

jra  (VCO)  is  not  used  here. 

Scope  Settings: 
TPl  -  1  volt/div 
TPS  -  .5  voIt/dK/ 
Timebflser  2  msec/div 


JEl  dlspleys  a  closer  look 
at  one  or  the  areas  of  the 
damaged  track.  The  arrow 
points  to  where  a  sector 
mark  is  missing. 

TP8  fVCQl  is  not  used  here. 


Suspect: 

L  System  Z8 

2.  ConbroUer  PCB 

3.  HDA 


SettincB: 
TPl  -  1  volt/div 
TP8  -  .5  volt/div 
Timebase:  3  msec/div 
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Example  of  Damaged  Areas  within  a  Track 

As  described  in  the  Pro-File  HDA  Format,  page  3.11,  sector 
marks  divide  each  track  into  16  separate  sectors.  The 
Controller  PCB  expects  the  sectors  to  be  In  a  certain 
location  with  respact  to  the  sector  marks > 

The  upper  photo  showa  at  the  left  shows  an  entire  track  of 
data  between  the  two  arrows  with  missing  sector  marks  and 
other  abnonoal  areas  (TPl). 

The  damaged  track  was  quickly  Eound  by  using  the  Big  Debugger 
program  to  scan  from  track  0  to  park  position,   (type  the 
command  <B  +T  PE  X> ,  refer  to  the  Big  Debugger  description  in 
section  2  if  more  instruction  is  needed}. 

The  Debugger  program  stopped  the  heads  at  this  track  when  it 
detected  a  read  error.  By  looking  at  the  signal  at  TPl,  some 
abnormalities  were  seen. 

The  lower  photo  shows  a  enlarged  view  of  a  portion  of  the 
track  in  the  upper  photo.  The  arrow  points  to  where  a  sector 
mark  has  been  written  over. 

This  kind  of  signal  pattern  is  another  probable 
characteristic  of  a  system  28  failure.  The  sector  mark  was 
written  over  and  the  data  put  down  in  such  a  way  so  that  it 
could  not  be  read  again. 

Once  the  sector  mark  information  is  damaged  in  this  way, 
there  is  no  possible  way  for  the  Pro-File  to  rewrite  the 
sector  mark  without  reformatting. 

The  diagnostics  internal  to  the  Pro-File  would  probably  spare 
this  area  under  normal  circumstances.  The  HDA  must  be 
reformatted  to  establish  the  normal  sector  Information 
(however,  this  will  destroy  any  datal . 

During  a  scan  after  powering  on,  the  interrupter  stopped 
momentarily  at  this  track  location  while  the  28  made  attempts 
to  read  the  damaged  sectors. 

The  sectors  on  this  track  were  not  present  in  the  spares 
table  bad  sector  list  after  running  the  Quick  Debugger 
program. 

In  a  case  such  as  this  the  only  way  to  continuously  find  and 
read  the  faulty  track  is  to  run  the  Big  Debugger  program  and 
have  it  pause  on  any  error.  At  that  point,  look  at  the  signal 
and  try  to  determine  the  problem. 
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DiacJTostic  Procedure 


Example  at  a  Damaged 
Track  end  Sectors 


TPl  displays  a  partial  view 
or  a  track  at  data.  There  is 
one  ntrmal  sector  of  data 
shown  by  the  arrow.  The  other 
sectors  have  been  overwritten 
with  an  abnormal  pulse  in 
various  places. 

TPS  (VCO)  could  not  lock  to 
the  abnormal  sectors. 

Scope  Settings: 
TPl  -  1  volt/div 
TPS  -  .5  volt/div 
Timdwse:  3  msec/div 


TPl  displays  a  larger  view 
of  the  damaged  sector. 

TPB  fVCOl  is  not  used  here. 


Scope  Settings: 
TPl  -  1  volt/dw 
TPS  -  J  volt/div 
Timebase:  J2  msec/div 


*  Suspect- 
[    L  System  Z8 


•!  j:  ^  I 


•••■t-  2.  Controller  PCB  t?^**: 
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BxaMt>le  of  Damaged  Track  and  Sectors 

The  upper  photo  shown  at  the  laft  shows  a  partial  track  of 
data  with  one  normal  aector  occurring  in  the  center  of  the 
photo. 

The  other  sectors  have  what  appears  to  be  an  extra  sector 
mark  written  in  the  middle.  Not  only  is  the  extra  sector  mark 
in  the  wrong  position,  the  width  of  the  sector  luark  is  about 
three  times  normal . 

The  Z8  became  confused  when  reading  this  sector  because  of 
the  extra  sector  marks. 

The  lower  photo  shows  another  track  on  the  HDA  with  a  similar 
problem  <an  extra  apparent  sector  mark)i 

At  this  point f  one  should  normally  suspect  the  system  Z8  as 
the  cause  of  the  damaged  sectors. 

The  problem  Pro-File  originally  had  a  piggyback  system  Z8 
installed,  so  there  was  a  very  good  chance  that  the  Z8  would 
be  the  problem. 

The  Pro-File  PCBs  were  upgraded  and  the  HDA  reformatted 
normally.  A.  15  minute  FST  run  produced  no  errors r  so  the  teat 
was  continued  for  48  hours.  No  errors  occurred. 

(except  an  occasional  read  error  -  08  00  00  00;  refer  to  page 
2.37  for  a  list  of  errors  and  how  many  of  a  type  are 
acceptable] 


Pro-File  Troubleshooting  rev.  10-12-83  page  1.37 


Source:  David  T.  Craig 


Page  0075  of  0580 


Apple  ///  Computer  Information  •  Doc  #  78  •  ProFile  Hard  Disk  Repair  Info 


Diagnostic  Procedure  Example  of  Cleared  Ddta 


Areas  on  Track 


TPl  displays  a  view  oT  a 
track  cf  data.  About  a  1/4 
or  the  track  has  been  wiped 
to  a  constant  AC  si^iaL  There 
are  no  signs  oT  data  in  this 
area. 

TP8  (VCO)  is  not  used  here. 

Scope  SettlncB: 
TPl  -  1  volt/div 
TP8  -  .5  volt/div 
Timebase:  2  msec/div 


TPl  displays  another  track 
which  has  been  completely 
cleared  of  any  deta  acce[A 
for  one  small  disturbance. 
An  normal  track  would  be 
tetween  the  arrows. 

TPS  fVCOl  is  not  used  here. 

Scope  Settings: 
TPl  -  1  volt/div 
TPS  -  .5  volt/div 
Timebase:  2  msec/div 


Suspect: 

L  System  Z8 

Z  Controller  PCB: 


•  3.  Analog  PCB : 
4.  HDA 
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Example  of  Cleared  Data  Areas  on  Track 

The  upper  photo  shown  at  the  left  shows  an  entire  track  of 
data  between  the  two  arrows  with  about  1/4  of  the  track 
damaged. 

The  sectors  in  the  damagad  area  have  been  cleared  to  a 
continuous  level  AC  signal  by  some  unknown  source,  probably 
the  system  Z8.  Both  the  sector  marks  and  data  areas  are 
miasing* 

The  lower  photo  shows  another  track  on  the  same  HDA  which  has 
been  cleared  completely  of  any  data  and  sector  marks. 

Each  signal  displays  a  condition  where  the  HDA  wrote  a 
continuous  AC  signal  without  using  the  sector  marks  as  an 
indicator  of  where  to  write. 


There  is  no  way  for  the  Pro-Pile  to  repair  the  damaged  areas 
without  the  technician  reformatting  the  HDA. 

Chances  are  very  good  that  the  system  28  functioned 
abnormally  and  caused  the  Pro-File  to  write  over  the  data 
signalf  so  this  would  be  a  good  choice  for  the  bad  module. 

It  is  also  possible  that  the  Controller  or  Analog  PCB  could 
be  the  cause  of  the  problem  because  there  could  have  been  a 
short  which  may  have  caused  the  write  circuit  to  malfunction. 


For  example,  a  DC  voltage  shorted  to  one  of  the  disc  heads  on 
the  HDA,  while  the  heads  were  positioned  over  a  track  might 
cause  the  head  to  perform  a  DC  erase  of  the  entire  track. 


This  kind  of  erase  would  only  take  about  17  milliseconds  to 
happen  (one  disc  revolution)*  But  if  this  happened,  the 
signal  would  be  a  low  amplitude  signal,  much  like  a 
continuous  sector  mark,  etc. 
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Diacnostic  ProcRdurR 


Example  oT  Orrtrack  Signal 


JEl  (Us^lofs  a  view  or  a 
track  or  data.  There  ere  3 
sectors  which  hak;e  been 
damaged.. 

IE5  (VCO)  was  not  able  to 
lock  on  to  this  kind  oT 
abnormal  deta  signal  at  TPl 

Scroe  Settings: 
TPl  -  1  volt/div 
TP8  -  .5  vott/divr 
Timebase:  2  msec/div 


iUlUiiiBM! 

^^^^^^^^^^  H^^Ww^^^w^^p 


Suspect: 
1.  System  ZB 
:  2.  Controller  PCB  i 
3.  HOA 


TPl  displays  a  closer  view 
or  some  or  the  sectors  of 
the  track,  including  the  bad 
area.  The  signal  shows  thdt 
two  sectors  hove  actually 
been  damaged. 

TP8  f VCQI  is  not  used  here. 

Scope  Settings: 
TPl  -  1  volt/div 
TP8  -  J  volt/div 
Timdbase:  .5  msec/div 
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Example  of  Offtrack  Sign.al 

As  described  in  the  physical  description  of  the  Pro-File  HDA 
format  in  a&ction  3  of  this  manual,  the  data  areas  are 
written  on  the  disc  surfaces  in  tracks,  and  the  Z8  performs 
the  Seek  routine  to  cause  the  stepper  motor  to  move  the  heads 
over  the  target  track  to  access  data.  The  number  of  step 
pulses  the  Z8  sands  to  the  stepper  motor  determines  how  far 
the  head  will  move  and  so  which  track  it  will  be  over.  (For 
an  explanation  of  the  Seek  routine  refer  to  the  Firmware 
Routines  description  in  section  3.)  Because  the  control 
system  is  of  open  loop  nature,  <i,e,  there  is  little  feedback 
telling  the  Controller  PCB  where  the  disc  heads  are 
physically  located)  both'  mechanical  and  electronic  offtrack 
problems  can  occur > 

A  mechanical  offtrack  problem  within  the  HDA  can  be  caused  by- 
several  things.  The  stepper  motor  controlling  the  position  of 
the  heads  can  become  inaccurate  placing  the  heads  slightly 
offtrack  either  way.  The  metal  band  which  pulls  the  heads 
back  and  forth  can  become  torn  or  damaged  resulting  in  poor 
placement  of  the  heads.  The  mechanical  assembly  holding  the 
bearings  for  the  movement  of  the  heads  can  become  distorted 
causing  every  track  to  be  shifted  one  way.  Or  the  HDA  stepper 
motor  could  have  a  hysteresis  problem.  Any  of  these  problems 
can  only  be  corrected  by  replacing  the  HDA, 

An  electronic  problem  can  resemble  that  of  a  mechanical  one, 
except  that  there  is  generally  no  permanent  damage  done  to 
the  HDA.  After  reformatting,  the  HDA  can  be  returned  to 
normal  service,  as  long  as  the  problem  has  been  eliminated 
from  the  system.  If  the  system  Z3  was  an  older  revision 
piggyback  type,  then  it  la  probably  the  bad  component.  This 
is  because  the  Z8  has  historically  been  the  most  common 
failed  component  in  the  Pro-File. 

Another  electronic  failure  that  can  cause  an  offtrack  problem 
is  the  Controller  PCB. 

The  upper  photo  shows  three  sectors  which  have  been  damaged 
by  the  system  38  microprocessor  by  writing  the  data  in  an 
offtrack  position.  The  lower  photo  shows  a  closeup  of  the 
analog  signal  where  two  sectors  have  actually  been  damaged. 
By  telling  the  system  to  attempt  to  read  the  sector 
continuously,  and  carefully  and  gently  moving  the  interrupter 
arm  towards  the  target  track,  the  signal  became  normal.  This 
confirmed  the  fact  that  the  sectors  were  written  offtrack.  By 
replacing  the  piggyback  system  Z8  with  a  masked  ROM  version, 
reformatting  the  HDA  the  problem  disappeared.  This,  was 
confirmed  by  running  the  Pro-File  on  FST  for  48  hours. 
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Diagnostic  Pronfyh 


Example  of  Bad  Media 


lEl  displays  a  closer  view 
of  a  suspected  bad  area  oT 
a  track.  In  about  the  middle 
or  the  sector  there  app^rs 
to  be  a  section  missing  some 
magnetic  matariaL 

IPg  (VCO)  does  not  show  my 
particular  abnormality. 

Scope  SettiniBr 
TPl  -  1  volt/div 
TPB  -  J>  volt/div 
Timebase:  .1  msec/div 


TPl_-displays  a  larger  view 
of  the  sector  shown  above. 
On  closer  examination,  the 
dead  area  appears  as  a 
sector  mark,  except  much 
smaller  in  width. 

IPS  (VCO)  displ^  as  fldt 
si^,  as  it  would  between 
norma]  sector  marks 

Scooe  Settings; 
TPl  -  1  volt/div 
TP8  -  .5  volt/div 
Timebase:  .01  msec/div 
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Example  of  Bad  Media 

Bad  Media  is  an  example  of  where  the  HDA  disk  surface  coating 
has  been  damaged  by  either  a  defect  in  the  magnetic  coating 
or  a  scratch  due  to  head  contact  with  the  media.     There  are  a 
limited  number  of  allowable  defects  per  disk  surface.  These 
defects  (hard  errors)  are  defined  as  £  2  bytes  in  length.  The 
total  number  of  defects  is: 

Per  Drive  32  errors  total 

Per  Surface  8  errors  total 

Track  0  No  errors  allowed 

The  HDA  disk  drive  uses  two  double  sided  5-1/4  inch  discs 
coated  with  an  iron  oxide  base  material  as  the  recording 
media.  The  disc  dimensions  are  40rom  inside  diameter  and  130 
mm  outside  diameter.    The  thickness  of  the  magnetic  coating 
increases  linearly  from  20  microinches  to  40  microinches  at 
the  outside  diameter.    The  disk  surface  is  coated  with  a 
Teflon  lubricant  40  to  60  angstroms  in  thickness,  (an 
angstrom  =  0.0000000004  inches) 

The  media  defect  shown  at  left  was  detected  by  looking  at  the 
spares  list  of  supposedly  bad  sectors,  created  by  the  Quick 
Debugger  program  and  then  telling  the  Big  Debugger  program  to 
continuously  read  the  suspect  sector. 

An  initial  view  of  the  track  looked  completely  normal,  except 
for  the  fact  that  one  of  the  sectors  produced  an  error  when 
reading. 

By  displaying  the  whole  sector,  there  appeared  to  be  a  small 
area  of  no  signal  present  (Refer  to  upper  photo).  Closer 
examination  (by  using  the  delay  trigger  function  of  the 
oscilloscope)  of  the  suspect  area  of  the  sector,  shows  a 
total  loss  of  signal  in  this  area  (lower  photo). 

If  bad  media  is  suspected  an  attempt  should  be  made  to  write 
data  to  the  sector(s)   in  question  before  the  conclusion  can 
be  made  that  the  suspect  area  is  actually  a  media  problem. 

The  Big  Debugger  allows  the  technician  to  read  a  sector  into 
the  computer  buffer  and  write  the  sector  back  out  to  the 
'bad'  sector  on  the  Pro-File.   (Refer  to  page  2.40,  for 
instructions  on  the  Big  Debugger  program.  Use  the  command  <W> 
to  write. ) 

If  the  number  of  total  errors  incurred  by  reading  the  media 
is  greater  than  or  equal  to  the  total  number  of  errors  shown 
above,  then  the  HDA  should  be  rejected  as  defective. 
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Diagnostic  Procedure 


Example  at  Abnormal  VCO 
Signal  at  TPS 


ED 


TPl  displflys  a  view  at  a 
track  or  daUi  (The  entire 
track  appears  between  the 
two  anrows) 

TPe  (VCO)  displevs  a  very 
high  amplitude  signal  (2^X 
This  abnormal  voltage  is 
due  to  the  errors  occiXTing 
when  reading. 

Scooe  Settings: 
TPl  -  1  volt/div 
TPS  -  J5  volt/div 
Tlmebase:  2  msec/dtv 


El 


Suspect: . 

L  Analog  PCB : 

2.  HDf\ 


T£l  displays  a  closer  view 
or  one  or  the  sectors  of  a 
track.  This  sector  (and  all 
others  at  the  track)  has  been 
written  offtrack. 

TPS  (VCO)  tries  to  con^ect 
for  the  ofttrack  condition  by 
boosting  its  amplitude  voltage. 
This  efTect  is  seen  at  the  left. 

TPl  -  1  volt/div 
TPS  -  3  volt/div 
Timebase:  J2  msec/div 
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Example  of  Abnormal  vcq^charg^e_.pump  Signal 

During  a  normal  read  operation*  the  Pro-File  locks  to  the 
analog  data  signal  hy  comparing  the  phase  o£  the  clock  in  the 
analog  read  signal  with  the  phase  of  the  VCOt  I£  the  VCO 
leads  or  lags  the  analog  data  clock  a  positive  or  negative 
correction  voltage  is  stored  in  the  charge  pump  capacitor. 
The  charge  on  this  capacitor  is  the  voltage  controlling  the 
VCOf  and  can  be  seen  at  TPS  on  the  Analog  PCB  (usually  +  1 
volt  Peak  to  Peak). 

To  change  the  frequency,  the  Pro-File  changes  an  input 
voltage  to  the  VCO. 

If  the  VCO  charge  pump  signal  (TPS)   is  observed  along  with 
the  data  signal  (TPl)  and  a  large  deviation  in  VCO  charge 
pump  voltage  appears  {similar  to  the  spikes  in  the  upper 
photo),   the  VCO  circuitry  on  the  Analog  PCB  could  be  causing 
the  abnormal  vco  charge  pump  voltage  to  occur. 

By  changing  the  timebase  to  read  a  single  sector  (the  lower 
photo) ,  notice  that  both  the  analog  data  signal  at  TPl  and 
the  VCO  charge  pump  voltage  at  TF3  appear  abnormal. 

TPl  displays  an  offtrack  condition  (noted  by  the  pinching  of 
the  signal  following  the  sector  mark ) ,  where  the  head  is  not 
positioned  directly  over  the  written  data  signal. 

This  offtrack  condition  can  be  either  caused  by  an  electronic 
or  UDA  related  failure.  (There  are  more  examples  of  an 
offtrack  data  signal  earlier  in  this  procedure.) 

As  it  turned  out,  every  track  on  the  particular  HDA  which 
produced  this  picture  showed  an  analog  data  signal  similar  to 

TPl   {in  the   lower  photo). 

Because  every  sector  of  every  track  on  the  HDA  was  offtrack ^ 
it  might  be  concluded  that  the  HDA  is  bad  because  of  the 
consistency  In  head  misalignment. 

The  problem  could  be  remedied  by  reformatting,  but  this  would 
not  be  a  good  thing  to  do  as  the  reason  why  the  Pro-Pile  went 
offtrack  is  not  known.  (Unknown  damage  internal  to  the  HDA 
itself) 
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Diagnostic  Procedure 


Exanvie  oT  ^^brwrmal  PiGC 
(Automstic  Gain  Control) 


TPl  displays  a  view  at  a 
track  or  data.  The  track 
amplitiHie  is  about  half  the 
expected  value  of  2  mv  p-p. 

TPS  (VCO)  is  not  used  here 


Scope  Settings: 
TPl  -  1  volt/div 
TP8  -  J5  vDlt/div 
Timebase:  2  msec/div 


TPl  displays  a  closer  view 
or  some  or  the  sectors  of 
•the  track.  Note  that  the 
sectors  dent  have  the  bell 
shape  near  the  sector  mark. 

TP8  fVCO)  is  not  used  here. 

Scope  Settings; 
TPl  -  1  volt/div 
TP8  -  .5  volt/div 
Timebase:  Variable 


Suspect: 

1.  ^yialog  Card 

2-  hCA 
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Hxantple  of  ftbnomial  AGC 

A  normal  data  signal  read  at  Test  Points  1  ft  2  on  the  Analog 
FCB  have  an  average  amplitude  voltage  of  about  2  volts  peak 
to  peak. 

If  there  Is  a  irLAlCunction  in  the  ampli£ier  circuits  between 
the  disc  heads  and  TPl  &  2,  the  signal  amplitude  can  be  much 
less.  For  example,  the  analog  to  digital  conversion  circuits 
may  be  able  to  operate  with  voltages  as  low  as  1.1  volt  Peak 
to  Peak. 

Below  l.i  volt  the  analog  circuitry  just  does  not  get  a  large 
enough  amplitude  signal  to  function. 

The  AGC  circuitry  was  added  to  overcofltie  normal  changes  in 
signal  as  the  head  seeks  back  and  forth  between  the  inner  and 
outer  tracks. 

Decreases  in  the  thickness  of  media  coating  or  head  flying 
height  tend  to  cancel  a  loss  in  signal.   Inner  tracks  will 
usually  have  the  lowest  amplitude  signals. 

In  the  upper  photo  at  the  left,   the  AGC  circuitry  was  not 
functioning  correctly  as  the  amplitude  was  about  1  volt  peak 
to  peak. 

After  power  up,   the  interrupter  began  to  scan  normally  until 
about  track  100,  when  the  scan  stopped. 

Several  hours  later  the  interrupter  was  still  stopped  on  the 
same  track,  unable  to  read  the  data  present  there. 

The  lower  photo  shows  an  expanded  view  of  one  entire  sector 
from  another  track.  Note  that  the  normal  flared  shape  present 
immediately  after  the  sector  mark  is  missing. 

This  missing  "bell"  shape  is  a  characteristic  of  a  faulty  AGC 
circuit  on  the  Analog  PCB. 

The  Analog  PCB  was  replaced  and  the  Pro-File  functioned 
normally. 
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INTaODOCTION 

The  following  equipment  will  be  needed  in  these  procedurest 


CAUTICW:  The  ProFile  is  a  mechanical  device  with  motors 
and  moving  parts.     Rough  handling  such  as  dropping  the 
drive t  sharply  jarring  it  or  allowing  heavy  objects  to 
fall  on  it  can  cause  a  malEunction»     whenever  it  is 
necessary  to  turn  the  ProFile  over,  be  sure  to  rest  it  on 
a  protective  pad> 


UNDER  NO  CIRCUMSTANCES  SHOULD  THE  HDA  BE  ENTERED  I 


PHOFILE  MODULE  REHOV&L  AND  REPLACEMENT  PROCEDURES 


Diagonal  cutters  ( "dikes") 
Tie  Wraps 

Small  Flatblade  Screwdriver 


Protective  Pad 

Medium  Phillips  Screwdriver 

Needlenose  pliers  


riGURE  1 
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A.     THE  PRO-FIiCE  COVER 


Hevpvidg  the  Cover: 

1.  Make  sure  the  ProFile  is  turned  off*     Disconnect  the 
power  cord  and  Interface  cable  (ribbon  cable)  from 
the  back  of  the  ProFile. 

2.  Turn  the  ProFile  over,  lay  it  on  the  protective  pad, 
and  remove  the  three  Phillips-head  screws  from 
beneath  the  front  panel  (Figure  2,  #1). 

3.  Turn  the  ProFile  right  side  up;   loosen  but  do  not 
remove  the  four  screws  on  the  back,  of  the  unit 
(Figure  3,  #1)- 

4.  Carefully  pull  out  the  lip  on  the  bottom  o£  the  cover 
to  disconnect  it  from  the  frame, 

5.  Take  care  not  to  pull  on  the  LED  cable  as  you 
carefully  lift  the  cover  off  and  rest  it  on  the  far 
side  of  the  case,  . 

6.  Unplug  the  LED  cable  from  its  socket  on  the 
controller  PCS  (Figure  4,  II). 


Reinstalling  the  Coverr 

1,     Attach  the  LED  cable  to  its  connector  on  the 

controller  PCB  (Figure  5).     Make  sure  the  LED  cable 
exits  down  and  away  from  the  PCB  (Figure  5,  #1). 

.2.     Replace  the  ProFile  cower-     {tJints:  The  four  slots  on 
the  back  of  the  cover  fit  between  the  inner  and  outer 
rear  plates,  over  the  four  loosened  screws.     Line  up 
the  back  first;  then  pull  the  cover  gently  forward 
and  down.     Check  around  the  cover  to  make  sure  the 
LED  cable  isn't  caught  between  the  cover  and  the 
baser  then  tighten  the  four  rear-plate  screws.) 

3.  Turn  the  ProFile  over  and  replace  the  three  screws  on 
the  front  edge  (Fig.  2). 

4.  Turn  the  ProFile  right  side  up*     Beinstall  the  power 
cord  and  the  interface  cable* 
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B.     TEE  HEADY  L.E.D. 

tiemoving  Ready  LED: 

1.     Reitiove  the  ProPile  cover  anti  disconnect  the  LED  cable 
from  the  controller  PCB.     Lay  the  cover  flat,  as  in 
Figure  6. 

2t     Cut  off  the  white  plastic  tie  (Figure  7,  #3)  that 

holds  the  LED  cable  to  the  white  holder  in  the  cover 
(Figure  7,  12). 

3.  Remove  the  other  end  of  the  LED  cable  from  the  other 
holder  in  the  cover.     (On  some  Profiles,  this  holder 
will  be  a  clamp  like  the  one  shown  in  Figure  6^  #1; 
on  others,   it  will  be  like  the  one  shown  in  Figure 
7.) 

4.  With  a  flathead  screwdriver,  pry  the  cable  clamp  off 
the  back  of  the  LED  (Figure  8,  #1)  and  slide  it  down 
the  cable,  out  of  the  wa/. 

5.  Gently  push  a  few  inches  of  the  cable  out  through  the 
slot  in  the  cover,  as  shown  in  Figure  9« 

NOTE!  You  may  have  to  remove  the  "ready"  label  around 
the  LED  opening  on  the  cover  to  free  the  LED. 

6.  Around  the  red  LED  is  a  small  black  plastic  mount, 
ReTDOve  the  mount  (Figure  9,  #1)  by  pushing  out  its 
side  flaps  and  sliding  it  off  the  LED. 

7.  Pull  the  cable  back  through  the  hole  in  the  case. 

Installing  the  Ready  LED: 

8.  Thread  the  LED  cable  through  the  opening  in  the 
cover,  and  place  the  small  black  plastic  mount  on  the 
LED  (see  Figure  9/  #1).     Then  pull  the  cable  back 
through  the  opening  until  the  LED  fits  in  its  slot. 
Replace  the  "ready"  label. 

9.  Push  the  cable  clamp  (Figure  7,  #1)  up  to  the  cover 
until  it  holds  the  cable  steady. 

10.  Place  the  LED  cable  against  the  white  plastic  holder 
and  fasten  it  with  a  tie  wrap  (Figure  7,  #2  and  3). 

11.  Place  the  cable  in  the  other  holder  (Figure  G,  #1), 
using  a  tie  wrap  if  necessary.     Cut  off  excess  tie 
wrap. 

12.  Connect  the  LED  cable  to  the  controller  PCB  (Fig.  10) 
and  reinstall  the  cover. 
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C.  THE  CONTROLLER  PCB 
Replacing  the  Old  PCB; 

1.     Remove  the  cover  and  disconnect  the  LED  from  the 
controller  PCB. 

2*     Disconnect  the  ribbon  cable  (Figure  11,  #1)  and  (as 
far  as  you  can)  the  orange  Kyl&r  motor  control  cable 
{Figure  11,  #2)  from  the  controller  PCB,     (You  can 
finish  disconnecting  the  motor  control  cable  more 
easily  after  taking  the  PCB  out.)     NOTE!     Do  not  pull 
on  the  ribbon  cable  (analog-to-controller  cable). 
Push  and  wiggle  the  grey  plastic  connector  until  it 
comes  free  of  the  PCB. 

3*     Remove  the  long  screw  at  the  middle  rear  of  the 
controller  PCB  (Figure  11,  13). 

4.  Us©  the  needlenose  pliers  to  push  in  the  flanges  of 
each  of  the  five  plastic  stand-offs  (Figure  11,  #4}, 
to  release  the  PCB.  NOTEt     Some  PCBs  will  have  two 
additional  stand-offs,  ot  two  screws  to  remove,  as 
shown  in  Figure  11,  #5. 

5.  Lift  the  controller  PCB  forward  and  up  off  the  power 
supply  -  you  may  have  to  push  out  on  the  rear  plate 
to  free  the  interface  cable  connector  (Figure  11, 
#6),   and  finish  disconnecting  the  motor  control 
cable.     Set  the  PCB  aside.     NOTE:     When  you  lift  off 
the  controller  PCB,  you  will  see  a  loose  metal  spacer 
under  the  spot  where  you  removed  the  long  screw. 
Save  this  spacer  for  use  with  the  new  PCB, 

Installing  the  New  PCB: 

6.  Holding  the  controller  PCB  over  the  power  supply, 
position  the  interface  cable  connector  (Fig.  10/  #5) 
in  its  slot  in  the  rear  plate. 

7.  Position  the  controller  PCB  over  the  five  plastic 
stand-offg,  but  don't  push  it  down  yet. 

8.  Connect      a)  the  orange  Mylar  motor  conttol  cable  and 

b)  the  analog-to-controller  ribbon  cable, 

9.  Slide  the  metal  spacer  under  the  PCB  so  that  it  is 
underneath  the  rear,  middle  screw  hole.     Insert  the 
long  screw  through  the  hole  and  the  spacer  without 
tightening  it. 

10.  Gently  push  the  PCB  down  until  the  stand-offs  hold  it 
firmly  in  place;   then  tighten  the  long  screw. 

11.  Connect  the  LED  cable  and  replace  the  cover. 
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O.     THE  POWER  SDPPLY 
RenovinQ  the  Old  Power  Supply 

1.  Remove  the  cover,  disconnect  the  LED  cable  and  remove 
the  controller  PCB. 

2.  Disconnect  the  sraall  white  power  supply  plug  (between 
the  power  supply  and  the  HDA)   frora  its  mate  (Figure 


3.  Turn  the  Profile  over  and  rest  it  on  a  foam  pad. 
Remove  the  £our  screws  that  hold  the  power  supply 
onto  the  bottom  of  the  ProFile  case  (Figure  13,  #1}. 

4.  Hold  the  power  supply  in  place  as  you  turn  the 
ProFile  right  side  up*     Position  it  with  its  rear 
plates  facing  you.     Find  the  longer  of  the  two  rear 
plates,  remove  the  two  screws  that  hold  it  on  (Figure 
14,  #1),  and  remove  the  plate  (Figure  14,  #2}. 

5.  Remove  the  four  screws  that  hold  the  power  supply  to 
the  inner  rear  plate  (Figure  15,  #1),  and  lift  out 
the  power  supply. 


Installing  tha  New  Power  Supply 

1.  Position  the  power  supply  unit  in  the  ProPiie  frame 
so  that  the  two  cables  come  out  toward  the  HDA.  Line 
up  the  four  screw  holes  in  the  back  of  the  power 
supply  with  the  four  lower  holes  in  the  Inner  rear 
plate;   Install  the  four  screws. 

2.  Replace  the  outer  rear  plate-     Insert  the  two 
mounting  screws  that  hold  this  plate  to  the  inner 
rear  plate ^  but  don't  tighten  them  all  the  way. 

3»     Connect  the  two-pronged  power  supply  cable  to  its 
mate  from  the  HDA  (Figure  12,  #1);   reconnect  them 
behind  the  orange  Mylar  cable  (i.e.,  closer  to  the 
HDA) . 

4-     Holding  the  power  supply  in  place,  turn  the  ProFile 
over  onto  the  worltpad.     Replace  the  four  screws  that 
hold  the  power  supply  to  the  bottom  of  the  case. 
Turn  the  ProFils  right  side  up. 

5.     Reinstall  the  controller  PCB. 

S.     Connect  the  LED  cable  to  the  controller  PCB  and  put 
the  ProFile  cover  back  on. 
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E.     TOE  HARD  DISK  ASSEMBLY  (HDA),  AND  ANALOG  PCB 

Renoving  the  Old  HDA  and  Analog  PCB: 

1,  Remove  the  cover,  disconnect  the  LED  cable,  and 
disconnect  the  cables  that  connect  the  HDA  to  the 
power  supply  and  controller  PCB. 

2.  Turn  the  Profile  over  and  rest  it  on  the  protective 
pad.     Remove  the  four  screws  that  raount  the  HDA  to 
the  ProFile  housing  [Figure  15,  #1). 

2-     Carefully  lift  the  housing  up  and  off-     Keep  the  HDA 
on  the  protective  pad. 

B^AOvln^  old  the  Analog  PCB: 

1.  Turn  the  HDA  so  that  the  ribbon  cable  comes  out  to 
your  right. 

2.  If  there  is  a  metal  bar  across  the  front  of  the 
analog  PCB  as  shown  in  Figure  IG,  #1,  or  over  the  top 
of  the  analog  PCB,  remove  the  screws  that  hold  the 
bar  in  place  and  set  the  bar  aside.  NOTE:  This  bar 
does  not  exist  on  later  models. 

3.  Three  small  cables  (Figure  17,  #2,  3,  4)  connect  to 
one  side  of  the  PCH.     The  plug  and  socket  of  each 
cable  should  bear  a  corresponding  number,  so  that  you 
can  tell  which  plug  goes  in  which  socket.     Z£  such 
numbers  are  not  present,  write  theiii  in  with  a  marker, 

4.  Carefully  disconnect  all  five  cables  from  the  analog 
PCB: 

1.  Index  cable  (Figure  17,  12) 

2.  Stepper  motor  cable   (Figure  17,  #3) 

3.  Track  0  cable  (Figure  17,  #4) 

4.  Head  cable  (Figure  17,  #5] 

5.  Analog-to-controller  cable  (Figure  17,  #6) 

5.  Turn  the  HDA  so  that  the  rounded  side  is  facing  you, 
and  remove  the  ground  strap  (Figure  18,  #1)  by 
grasping  its  plug  firmly  with  the  needlenose  pliers 
and  pulling. 

CAOTIOt}:     This  is  a  short  wire  and  its  connection  is 
tight.     Use  minimum  force  to  prevent  ripping  it  off 
the  analog  PCB. 

6.  Remove  the  four  Phillips-head  mounting  screws  from 
the  analog  PCB  (Figure  17,  #1). 

7*     Gently  squeeze  outward  on  the  rails  (Figure  17,  #7) 
and  lift  the  analog  PCB  from  the  HDA. 
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Installing  the  New  Analog  PCB: 

8. 

Slide  the  analog  PCB  back  under  the  rails.     Line  up 
the  holes  in  the  PCB  with  the  screw  holes  on  the 
rail. 

&. 

Reconnect  the  analog-to-controller  (ribbon)  cable. 
[Do  not  use  the  arrow  on  the  ribbon  cable  connector 
as  a  guide  to- connecting  it-     The  ribbon  cable  should 
exit  down  and  away  from  the  analog  PCB,  and  the  side 
of  the  connector  where  the  ribbon  cable  curls  over  a 
bar  should  be  on  top, ) 

10. 

Reconnect  the  other  four  cables.     Check  to  make 
they  are  connected  to  the  right  plugs. 

sure 

11. 

Replace  the  four  Phillips-heaca  mounting  screws  in  the 
analog  PCB. 

12. 

Reconnect  the  ground  strap. 

13. 

If  there  was  a  metal  bar  over  the  rail,  replace 
and  reinstall  its  screws. 

it 

14. 

Reinstall  the  HDA*  reconnect  all  cables,  and  replace 
the  cover. 

Reinstalling  the  HDA: 

Turn  the  HDA  so  that  the  ribbon  cable  comes  out 
your  right. 

to 

2. 

Place  the  ProFile  case  over  the  analog  PCB  t see 
Figure  19:  the  rear  plates  of  the  case  should  be  on 
the  far  side  of  the  HDA).     Line  up  the  screw  holes  in 
the  case  with  the  screw  holes  in  the  railings  over 
the  analog  PCB  (Figure  19,  #1). 

3. 

Reinstall  the  screws- 

4* 

Turn  the  ProFile  right-side  up,  with  the  rear  plate 
facing  you.     (The  ribbon  cable  should  now  extend  out 
from  the  bottom  of  the  HDA.) 

Service 
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F.   THE  MOTOR  CONTROL  PCB 


1.  Remove  the  HDA  and  the  Analog  PCB  as  described  in  the  HDA 
and  Analog  PCB  Removal/Replacement  procadare  found  In  this 
section. 


2.  Refer  to  the  illustrations  on  the  opposite  page  to 

identify  whether  you  have  an  old  or  new  Motor  control  PCB. 
Your  replacement  motor  control  PCB  should  always  be  $  new 
revision. 


***  If  you  have  an  old  motor  control  PCB,   then  you  must 

remove  the  brake  on  the  HDA  in  addition  to  removing  the 
motor  control  PCB. 


***  If  you  have  a  new  motor  control  PCB  then  Pi  may  be  a  7 
pin  Holex  plug  fitting  on  Jl  a  6  pin  jack.     In  this 
case  pin  1  on  the  plug  will  be  the  extra  pin  with  pins 
2  through  7  of  the  plug  fitting  onto  pins  1  through  G 
of  the  jack* 


3.  Remove  the  motor  control  PCB  by  disconnecting  all  plugs, 
and  removing  the  2  screws  fastening  it  to  the  HDA  main 
assembly. 


4.  Reinstall  the  motor  control  PCB  by  reconnecting  the  plugs, 
and  reinstalling  the  2  screws  to  fasten  the  PCB  to  the  HDA 
main  assembly. 


Service  Procedures  Page  2.17  rev  10-12-83 


Source:  David  T.  Craig 


Page  0103  of  0580 


Apple  ///  Computer  Information  •  Doc  #  78  •  ProFile  Hard  Disk  Repair  Info 


Source:  David  T.  Craig 


Page  0104  of  0580 


Apple  ///  Computer  Information  •  Doc  #  78  •  ProFile  Hard  Disk  Repair  Info 


Of 

CONTROLLER  BOARD  UPGRADE 

FROCEDDRE 

The  following  equipment  may^  be  needed 

for  this  procedure: 

PJIRT 

APPLE  PART  NUHBER 

5-lK  ohiu  Resistor  (1) 

101~4S12 

0.1  microfarad  Capacitors  (2) 

130-0007 

IK  ohm  Resistor  +5%  (1) 

101-4102 

6.36  X  5/16  Standoff  (1) 

86D-0213 

Masked  Z8  Hicroproceasor  (1) 

341~0171-A 

330  ohm  DIP  Packs  (2) 

112-0105 

Identify  the  Rev  level  etched  on  both  sides  of  the  PCB. 
Refer  to  the  illustration  on  the  opposite  page  for  the 
location  of  the  items  mentioned  in  the  following  discussion. 
If  the  Rev  is  820-0055  Rev  A,  B,  C,  or  U  then  perform  the 
following  checks  and  upgrades. 


(There  are  a  few  controller  PCBs  in  the  field  that  do  not 
have  the  820-0055  number  etched  on  the  PCB.     These  PCBs 
should  be  replaced  with  an  820-0055  rev  PCB.) 

A.  Solder  a  5-.1K  ohra  resister  (PN  101-4512)  between  pins  1 
and  3  of  connector  P3  on  the  controller  bd. 

B.  Solder  a  0.1  uf  capacitor  (PN  130-0007)  between  pins  3 
and  5  of  connector  P3  on  the  controller. 

C.  Solder  a  0.1  uf  capacitor  (PN.  130-0007)  between  the 
upper  lead  of  H14   (U40  pin  2)  and  the  bottom  lead  of 
C36  ( ground ) . 

D.  Check  that  R15  is  present  on  the  PCB.     If  R15  is 
missing  or  one  lead  is  cut  then  replace  it  with  a  IK 
ohm  5%  resister  tPN  101-4102). 

E.  Check  that  the  metal  standoff  between  the  controller 
PCB  and  the  power  supply  assembly  is  5/16"  in  length. 
If  it  is  not,  replace  it  with  a  6-36  X  S/16"  standoff 
(PN  860-0213)  . 

F.  Check  that  Til  and  U2  on  the  controller  PCB  are  between 
330  and  332  ohm  DIP  packages.     If  they  are  any  other 
value r  then  replace  them  with  330  ohm  DIP  packages. 
(You  may  wish  to  verify  the  resistance  of  the  current 
DIP  packages  with  an  ohm  meter. ) 

G.  Check  the  2S „  It  it  is  the  piggyback  version  then 
replace  it  with  the  latest  mask  version  (no  piggyback) 
(PN  341-0171-A) . 
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ANALOG  BOARD  UPGBADE  P3SOCED0RE 


The  following  equipment  may  be  needed  to  perform  this 
procedure ! 

PART  APPLE  P/S 

20min  section  of  26  to  30  gauge  insulated  wire  N/A 
12mm  section  of  26  to  30  gauge  insulated  wire  N/A 
3.9K  ohm  Resistors  j  2)  101-4392 

1.  Identify  the  rev  level  of  the  PCB»     The  PCB  part  number 
is  etched  at  the  bottonn  left  on  both  sides  of  the  PCB. 
The  number  i*iil  be  either  e20-0054-A  (rev  A>  or  920-0054- 
D  <rev  D).    (No  rev  "B"  or  rev  "C"  PCBs  were  ever  made  for 
production)  There  are  a  few  older  analog  PCBs  in  the 
field  that  do  not  have  the  820-0054  number  and  alphabetic 
(i-e  At  or  D)  identifier  etched  on  the  PCB,     These  should 
be  replaced  with  rev  "A"  or  "D"  PCBs. 

2.  Locate  device  U2  and  turn  the  PCB  over. 

3.  If  the  PCB  is  rev  "D" ,  this  will  be  the  final  step  (skip 
step  4).  If  the  PCB  is  rev  "A"  perforin  both  this  step  and 
step  4. 

A.  Solder  an  insulated  wire  approximately  3/4  (I5itim) 
long  from  pin  1  of  U2  to  pin  10  of  U2. 

B,  Solder  a  3.9K  ohm  resistor  (Apple  PN  101-4392) 
between  pin  10  of  U2  and  +5V.  This  will  be  designated 
R118  on  updated  schematics. 

C»  Solder  a  second  3.9K  ohm  resistor  from  pin  4  of  U2  to 
+5V.  Ths  will  be  designated  H119  on  updated 
schematics* 


Solder  an  insulated  wire  approximately  1/2' 
from  pin  4  of  U2  to  pin  13  of  U2. 

Under  side  of.  Analog  PCB  Location  02 


( 9 . Smm )  long 


OODO 
0000 


R119  pin  10  to  +5V 

Jumper  pin  4  to  pin  13 
O  O/  (rev  A  PCBs  only) 

Jumper  pin  1  to  pin  10 

R119  pin  4  to  +5V 
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BDA  SPEED  CHECK  AND  ADJUSTMENT  PROCEDQRE 


The  following  aquipment  will  be  needed  to  perform  this 
procedure: 

Frequency  Counter  and  probes 
Anti-sabotage  Sealant  (e.g.  glyptol) 
 Tweaker  [ 1 )  for  ad justing  potentiometers  

Note:   If  you  need  instructions  for  any  removal/teplacement , 
you  can  find  them  in  the  Module  Removal/Replacement 
Procedures  part  of  this  section. 

To  CHECK; 

(1)  Remove  the  cover  from  the  Profile. 

(2)  Connect  the  black  lead  from  the  frequency  counter  to 
a  ground  point  on  the  analog  PCB.     Connect  the  red 
lead  to  TP-1  on  the  Controller  PCB* 

(3  J     Set  the  frequency  counter  to  read  Per.  A  g  10  hz, 

(4  3     Turn  on  the  Profile  and  allow  30  seconds  for  the  HDA 
motor  to  get  up  to  speed.  The  frequency  counter 
should  be  showing  the  motor  speed  to  be  within  1%  of 
1G667  ms.   C16500  to  16332  ms.)     If  the  motor  speed 
is  not  within  this  range  then  perform  the  adjustment 
procedure  below.   If  the  motor  speed  is  within  the 
proper  range  reinstall  the  HDA  assembly  and  cover  on 
the  Profile. 


To  ADJUST: 

(1)  Remove  the  HDA  assembly  from  the  Profile.  Once 
removed,  reconnect  the  ribbon  cable  from  the  HDA  to 
P2  on  the  Controller  PCB,  and  power  connector  P4 
from  the  Power  Supply  to  the  HDA. 

(2)  Locate  th&  trimmer  potentiometer  positioned  near  the 
ground  strap  on  the  Analog  PCB  by  P4, 

(3)  Adjust  the  trimmer  potentiometer  until  the  HDA  motor 
speed  is  within  range   (after  each  turn  of  the 
potentiometer  allow  time  for  the  motor  speed  to 
settle ) . 

(4)  Once  the  motor  is  within  the  specified  limits r  lock 
the  adjusting  screw  on  the  trimmer  pot  with  anti- 
sabotage  sealant. 

(5)  Reinstall  the  HDA  assembly  and  cover. 
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IHDEX  CHECK  AMD  ADJUSTMENT  PROCEDORE  (continued) 


To  ADJOST: 

(1)  Loosen  the  two  mounting  screws  so  that  the  index 
sensor  moves  freely. 

(2)  Align  the  silver  index  tab  and  the  index  sensor. 

(3)  Place  the  30  mil.   flat  gauge  between  tha  indax  tab 
and  the  index  sensor. 

(4)  Push  the  index  sensor  forward  (towards  spindle 
motor)  until  it  makes  light  contact  with  flat  gauge, 

(5)  Tighten  the  mounting  screws. 

(6)  The  flat  gauge  should  be  held  firmly  but  should  not 
be  so  snug  that  it  cannot  be  easily  removed. 

(7)  Remove  the  flat  gauge  and  check  the  operation  of  the 
index  sensot. 

(8)  Reinstall  the  Analog  PCB  into  the  HOA  .assembly,  and 
the  HDA  assembly  into  the  Profile. 
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BRAiCE  CBECK  AMD  ADJOSTMEHT  PROCEDORJS  (continued) 


BRAKE  MECHANISM 


Hucure  Her«  < 


MoutLtlog  Screv- 


Solenoid  Bad7< 


Flungec  ?lBtc 
•Brake  Pad 


To  ADJUST: 


( 1 )     Remove  the  mounting  screw  and  coat  the  end  threads 
with  locktite^  * 

C2}     Carefully  replace  the  mounting  screw;  avoicil  getting 
afijf  locktite  on  the  sides  of  the  screw  hole  in  the 
solenoid  body. 

(3)  Run  in  the  mounting  screw  until  snug,  then  back  out 
1/4  turn. 

(4)  Place  the  flat  gauge  between  solenoid  body  and 
plunger  plate. 

(5}     Push  the  solenoid  body  forward  (toward  spindle 

motor)  until  the  brake  pad  makes  light  contact  with 
the  braking  surface  of  spindle  motor. 

(Hint:  an  Allen  driver  or  similar  object  placed 
through  the  screw  hole  in  the  side  bracket  behind 
the  solenoid  body  provides  a  convenient  method  of 
positioning  the  solenoid)* 


(The  adjustment  procedure  is  continued  on  the  next  page.) 
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BKAXE  CHECK  AMP  ADJDgTMEWT  VBOCSaaKE  (continued) 


(6)  Tighten  the  mounting  screw. 

(7)  The  flat  gauge  should  be  held  firmly  by  the  solenoid 
but  should  not  be  so  snug  that  it  can  not  be  removed 
easily. 

(8)  Remove  flat  gauge  and  check  c^ration  of  the  brake 
by  performing  the  following  steps: 

a.  Carefully  position  the  HDA.  on  a  level  surface, 
with  the  brake  on  top. 

b.  Reconnect  P4  (no  other  HEA  connections  are 
necessary)  from  the  HDiA  to  the  Power  Supply. 

c.  Plug  the  Power  cord  into  the  Profile  and  turn  it 
on. 


Observe:    That  when  the  spindle  motor  begins  to 
spin,  the  brake  solenoid  energizes  and 
pulls  the  brake  pad  away  from  the 
braking  surface  of  the  spindle  motor. 

d.  Turn  the  Profile  off. 

Observe:    That  the  brake  solenoid  deenergizes  and 
the  brake  pad  is  released  to  contact  the 
braking  surface  of  the  spindle  motor. 

WARNING:  Disconnect  Power  from  the  Profile  before  going  any 
further. 


(9)     If  the  brake  "chatters",  a  possible  remedy  is 

canting  or  tilting  the  solenoid  body  left  or  right, 

(10)    Reinstall  the  Analog  PCB  on  the  HDA  assembly,  and 
the  HDA  assembly  in  the  Profile. 
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TRACK  0  CHECK  ASP  ADJUSTMElTT  PROCEDURE 

The  following  equipment  will  be  needed  to  perform  this 
procedure : 

Profile  Debug  ZS 
.010  Inch  wire  gauge 
.070  inch  wire  gauge 
A///  with  internal  disk  drive 
 .050  inch  Allen  (hex)  driver 


Notes   If  you  need  instructions  for  any  removal/rep lacaraent 
you  can  find  thera  in  the  Module  Removal  Repiacetnent 
Procedures  in  this  section. 

To  CBGCKt 

(1)     Remove  the  cover  from  the  Profile. 

(2 J     Position  the  Profile  so  that  the  inter ruptor  arm  an 
the  HDA  is  in  front  of  you. 

{3)     On  the  Controller  PCB  remove  the  system  Z8  with 

masked  ROM,  and  install  a  piggyback  Debug  Z-8  into 
its  socket. 

(4)  Turn  on  the  Profile 

Observe:  That  after  approximately  20  seconds  the 
HDA  interrupter  arm  will  move  from  Park 
position  to  track  0  position  as  shown  in 
figures  1  and  2. 

(5)  Dse  the  ,010  inch  and  the  .070   inch  wire  gauges  to 
insure  that  the  clearance  between  the  top  of 
interrupter  arm  and  optic  mounting  bracket  (See  Fig, 
3)   is  between  .010  and  .070  inches.  If  it  is  not 
then  perform  the  adjustment  procedure  on  the  next 
page . 

NOTEj   If  the  following  adjustment  does  not  work,  try 

adjusting  the  position  of  the  interrupter  arm  on  its 
shaft  to  obtain  the  proper  clearance. 


(The  adjustment  procedure  is  located  on  the  next  page.} 
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The  following  equipment  will  be  needed  for  this  procedure 
Apple  /// 

Profile  Interface  PCB  for  the  Apple  /// 
Profile  Interface  Cable 

Jumper  (a  2  inch  length  of  22  ga.  wire  with  small  alligator 

clips  at  both  ends  will  do) 
Debugger  za 

Format  software   (Profile  format  diskette  #889-0013  )  

1.  Install  the  Profile  Interface  PCB  in  slot  1  of  the  Apple 
///  and  connect  the  Profile  Interface  Cable  frotn  it  to  the 
Profile, 

2.  Remove  the  cover  frovn  the  Profile.  If  instructions  are 
needed  refer  to  the  Module  Removal  and  Replacement 
Procedures  in  this  section. 

3 .  Remove  the  system  program  Z8  from  the  Controller  PCB  and 
insert  a  Debugger  ZS.   If  at  all  possible  do  not  remove  the 
prora  from  the  piggyback  socket  as  this  can  cause 
intermittent  failures  because  of  damage  to  the  piggyback 
socket . 

4.  Turn  on  the  Profile  and  wait  30  seconds  for  the  Hi:iA  motor 
to  come  up  to  speed. 

Note;  When  the  Profile  is  turned  on,  its  firmware  will 
flash  the  Ready  LED  as  the  power  comes  up.  After 
that  function  is  performed  the  firmware  program  in 
the  Debugger  Z8  will  not  turn  the  Heady  LED  on 
again  until  the  program  in  the  Apple  ///  initiates 
communications  with  the  Profile. 


5.  Boot  the  Format  program. 

Observe:  the  Ready  LED  comes  on  steadily.  If  it  does  not, 

check  all  connections  between  the  Apple  ///  and  the 
Profile. 


Note:  the  program  may  prompt  you  that  the  Profile  has 

incorrect  FD.ROH  version  03.11.  This  is  normal  the 
Format  program  will  work  OK. 
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Caution:  At  this  time  remove  the  jumper  from  P7  to  prevent 
damage  to  the  unit. 


9.  Press  <RjSTURN>  a$  prompted  «  The  following  should  occur 
within  the  next  2  and  1/2  minutes: 


Observe:  The  profile  will  now  automatically; 

*  Scan  ail  sectors,  heads  and  tracks 

*  Compare  buffers  on  track  77 

*  Certify  all  sectors  on  track  77 

*  Initialize  spare  tables  on  track  77 

At  the  end  of  each  process  listed  above  the  screen 
display  should  indicate  "pass". 


Notei  the  last  line  on  the  scre&n  display  "press  <RETORN> 
when  profile  is  ready"  only  indicates  that  if  you 
have  more  than  one  profile  to  format,  the  diskette 
does  not  have  to  be  rebooted  each  time. 
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7.  Type  <P>  to  select  the  Print  Status  commana. 

Observe:  The  Line  shown  below  is  displayed  on  the  CRT. 

PRINT  STATUS  TO  SCREEN  OR  PRINTER  (S/P) 

8*  Type  <P>  to  select  the  printer. 

Observe:  The  B Hen type  prints  out  as  shown  below. 

COMTf^OLLER  UERSION  -  03.33 

SPARED  SECTOR 

TOTflL  80 

LIST             CVL  HD  SECT 

BfiD  BLOCKS 

TOTflL  ea 

LIST             CVL  HD  SECT 

(End  o£  this  procedure.) 
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DSKDBG  -  BLOCK  DEVICE  DEBUGGER  VERSION  E00.17 
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PART  1  INTRODUCTION 

The  Formatter/Debugger  program  is  provided  as  a  service  aid 
for  troubleshooting  block  I/O  devices  such  as  the  Profile 
disk  drive.  It  is  a  program  that  allows  you  to  directly 
communicate  with  a  block  I/O  device  and  exercise  it  through  a 
series  of  unique  commands  or  build  simple  test  sequences  that 
will  assist  in  debugging  the  device. 

It  is  a  particularly  helpful  tool  for  servicing  devices  that 
have  been  returned  because  of  a  malfunction,  etc. 

For  example,  the  program  can  be  used  to  detect  an  error  and 
then  by  using  the  loop  on  error  function,  you  can  use  an 
oscilloscope  to  analyse  the  circuit  that  caused  the  error. 

You  can  use  the  program  to  service  a  drive  containing  either 
the  Format/Debugger  ROM  Z8  or  the  Standard  System  ROM  Z8. 
(The  Standard  System  ROM  Z8  is  the  operational  ROM  in  the  Z8 
that  is  shipped  in  the  disk  drive.)     The  command  summary, 
part  3,  specifies  which  type  of  ROM  must  be  in  the  drive  to 
use  a  given  command. 


PART  1.1  HOW  TO  USE  THIS  PROGRAM 

To  use  this  debugger  properly,  you  should  be  aware  of  some  of 
the  design  concepts.     In  designing  the  user  interface 
(command  structure)   it  was  decided  to  use  single  character 
commands  (explained  later).     This  permits  you  to  type  in  the 
command  very  rapidly  and  use  options  (which  are  not  always 
required)   to  modify  certain  test  variables. 

The  most  used  test  variables  are  the  three  byte  logical  block 
that  is  treated  as  either  a  24-bit  number  or  as  three  8-bit 
numbers.     As  a  24-bit  number,  the  variable  represents  a 
standard  logical  block  with  a  decimal  range  of  0-16  million 
blocks  (Hex  000000-  FFFFFF).     As  three  8-bit  numbers,  each 
variable  has  a  range  of  0-255  (Hex  00-FF). 

The  program  makes  no  assumptions  about  the  use  of  the  test 
variable;  it  just  gives  you  two  ways  to  talk  to  it. 

You  can  consider  it  as  a  large  (24  bit)  number  or  as  three 
smaller  (8  bit)  numbers.     This  variable  is  sent  to  the  disk 
exactly  as  a  24-bit  number  which  the  firmware  decides  how  to 
interpret. 

You,  the  user,  must  know  how  the  firmware  will  react  to 
understand  what  the  firmware  is  doing  with  the  block  number. 
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For  example:  <RT1H2S3>  or  <RT01H02S03> ,  etc.  (read 
010203) 

block 

Notice  that  the  command  now  has  3  modifiers  in  the  form 
and  a  number,  H  and  a  number,  and  S  and  a  number. 

of  T 

The  modifier  T  (Track)  references  the  first  8-bits  of  the 
BLOCK  variable,  the  H  (Head)  references  the  second  8-bits, 
and  the  S  (Sector)  references  the  third  8-bits. 

Note  that  they  are  separate  modifiers  and  can  be  used 
independently. 

For  example; 

If  BLOCK  =  000000,  then  the  command  <RT5><RETDRN> 

will  set  BLOCK  =  050000 

If  BLOCK  =  050000,  then  the  command  <RH3><RETURN> 

will  set  BLOCK  =  050300 

If  BLOCK  »  050300,  then  the  command  <RT16S9><RETURN> 

will  set  BLOCK  =  160309 

Note  that  the  last  command  in  the  example  happened  to  affect 
the  first  and  third  bytes.     Had  the  last  command  been  RS9 
then  the  BLOCK  would  have  been  050309. 

When  all  three  modifiers  are  used,  they  must  be  in  the  T,  H, 
S  sequence. 

REMEMBER!     The  numbers  used  are  always  Hexidecimal  numbers. 

<W>  (write) 

This  command  requests  data  to  to  be  written  to  the  unit 
tested. 

being 

It  passes  the  command  and  the  BLOCK  variable  to  the  unit  and 
transfers  the  data  to  the  unit  from  the  output  buffer  (see 
the  buffer  fill  command,  part  2.2.1,  and  the  display  command, 
part  2.2.3) . 

W  by  itself  does  not  change  the  BLOCK  variable;   it  uses  its 
current  value.     However,  as  was  the  case  with  a  read  command, 
the  BLOCK  variable  can  be  changed  by  adding  a  modifier. 
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f(Sff  tansssip^^,,  iSA»  (samnsecv^  m)„  miSMGmi,.  mm,,  e^an>.  nmNse  tsUee 
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«!KaM|pS«^  ii£  tttt^  ffiiaQ£K  vkegb  (IISaD3B]IIl„  ttlten  -H-33ir  wiiD]l  aftrarg^  iitt 

IRS)  $tf^i>d0«  m^sgauasnixoSi  anxfi  eamts^i,  ttHms  -h-  gutmntamil  wdilLII  msasg>  a 
24H^j|.ft  fltttnttor  M.  ff'ffVffW.    Xlt  nriiJUl  mESBSp  TT  att  WJ  (CSV  iimoaffiMBiila 
tt(S>  wjim  9^  {B  am  S  IbB)  CD  ttxD  ^paxmMa&  ffiiiTin.  wa:^)^    IH  wdiUlL 

ttVj^  «1t      (tS  9S«s  ttBS>  (f)])  cceaBttiiniai  at  temnrs^  \ta>  TT  anS  S  wiilLn.  wi:^ 
«tt  f  ([P  $isws  tto  (S)))  caaearttiinig  a  (eaani^  tbs  BS.  Slutbusae 
m^miS^iimstm  tbss)  ££iiiifi  onutt  vsttistt  ttftm  maasdinnum  lUlsidfe  temtxttt 

£^  »  im  amiS  tSoem  mcaagi  ttttie  nuntilser  «it  ttftatt 


4D^  (msplay'i 

This  eemmaoA  dia^la/s  the  coralbemilts  oS  tBue  impnoit  ssr  osmtt^lt 

D  by  itself  will  di^laqr  <tlDe  inpuilt  imStvz^ 
DI  is  the  saae  as  D. 
DO  will  display  the  output  Iniffer. 
DS  will  decode  the  cmitents  of  the  iqpmt  llMa£f«r 
as  extended  status  inforaatioa. 

The  form  of  the  display  Is  the  saae  2is  that  for  an  AFKbG 
monitor  memory  dunp.    it  will  display  the  first  256  i^f 
the  buffer  and  pause  so  that  you  can  study  the  v«lu*«* 

At  the  bottCTB  of  the  screen  it  asks  for  <BSCikPB>  to 
terminate,  <RBTURN>  to  quit,  any  other  key  to  continue* 

<I8CAPB>  stops  further  display  and  cancels  the  rest  of  th« 
oommand  line  effectively  stopping  processing  and  returning 
control  to  the  user. 

<IIB'ruilN>  quits  the  display  command  and  causes  the  prograni  to 
go  on  to  the  next  command. 
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Pressing  any  of  the  other  keys,  except  the  space  bar,  will 
allow  the  program  to  display  the  next  256  bytes  of  the 
buffer. 

Pressing  the  space  bar  will  allow  you  to  display  the  buffer 
line  by  line. 

CADTIOH:  If  you  just  keep  hitting  a  key  to  see  the  next 
256  bytes  you  will  see  first  the  buffer  you  requested 
and  then  memory  above  it.  There  are  areas  of  ram  above 
the  buffers  that  will,  when  displayed  cause  your  screen 
to  get  VERY  sick  and  you  will  have  to  either  re-boot 
the  program  or  be  very  familiar  with  APPLE  III  hardware 
and  monitor. 

Just  in  case  you  are  not  familiar  with  the  monitor  memory 
display,  here  is  an  example.     (The  monitor  doesn't  display 
the  descriptive  information  above  the  dashed  line.) 


Address  0123456789ABCDEF 


8000:  00  lA  23  92  FF  FE  A5  2F  33  34  00  00  00  00  00  00 
8010:  12  11  34  87  FE  44  00  00  3E  4C  00  20  A9  OF  C5  00 
etc. 


Hex 
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1^^ 


jl^J^S.^cflP  tf«J«^  <fi5mi^  d#  ^  ^SMSilf&[^  AWP  ]J.^rt^: 

fF^r  j^#f^  iwft^  *  (fiSfiBRSMi  ^  fiif^im  ^mmm' ^smt^ 
t#  yfiW  imwn  fete  smmM  *Mt  jtfst 
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PART  2.2  DETAILED  COMMAND  DESCRIPTIONS 

Following  are  descriptions  of  some  of  the  commands  that 
require  more  detailed  explanations  than  others.  In  depth 
examples  of  some  of  the  more  commonly  used  commands  such  as 
Read,  Write,  Increment,  and  Display  were  provided  in  part 
1.2.  For  an  overall  summary  of  all  commands,  refer  to  part  3. 


PART  2.2.1  BPFPER  FILL 
<B> [num] <RETURN> 

-  where  num  is  an  optional  16  bit  hex  number 

(eg. ,B0123) 

The  buffer  fill  command  is  used  to  fill  the  output  buffer 
with  a  specific  data  pattern.     It  can  be  used  with  either  the 
Format/Debugger  ROM  28  or  the  Standard  System  ROM  28 
installed  in  the  drive.     To  use  the  command,  type  B  followed 
by  a  number  which  will  be  treated  as  a  16  bit  (2  byte) 
pattern. 

For  example,  the  command 

<R0><sp><B1234><sp><WO><sp><B45<sp><Wl><RETURN> 

would  read  logical  block-0,  fill  the  output  buffer  with 
12341234...,  write  block-0,  fill  the  output  buffer  with 
00450045...,  and  finally  write  this  data  to  block-1. 


PART  2.2.2  CREATE  SPARE 

<C><RETURN>    the  C-command  must  be  the  only  command  on 

the  line. 

The  create  spare  command  is  used  to  force  a  peripheral  device 
to  transfer  a  logical  block  to  a  new  (spare)  physical 
location  on  the  device.     The  command  will  then  request  the 
block  number  to  be  spared  and  will  then  request  confirmation 
from  the  user.     If  confirmed,  the  logical  block  will  be 
spared  by  the  device  controller.     This  command  should  only  be 
used  when  the  Standard  System  ROM  28  is  installed  in  the 
drive. 

Using  this  command  will  allow  you  to  fix  flaky  blocks  found 
during  testing.  The  user  will  be  asked  for  confirmation  of 
this  command.     Respond  with  Y  (Yes)  or  N  (no). 

NOTE:  Do  not  attempt  to  use  the  create  spare  command  when  the 
Format/Debugger  ROM  28,  version  D3.11  or  earlier,  is 
installed  in  your  drive. 
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mT  a.a.i  awtAy 

<S>tl,8,i]<UTtlIIN>  -  whers  I  i§  input  buitat,  0  i»  output 

buffoffr  ftnd  S  !■  tha  txtandad  atatus 
inforffiatlon  in  tha  input  buffar. 

Tha  diaplay  emmiand  ean  ba  uaad  with  aithar  tha 
Forma t/Sabuggar  IU>M  ze  or  tha  Standard  Syatam  90H  IB 
initallad  in  tha  driva.    It  ia  uaad  to  diaplay  tha  centanta 
o£  tha  input  or  output  bu££ar8t 

Theae  buf£ara  oooupy  tha  following  Max  looatlona  in  tha 
eofflputar'a  mamoryi 

input  buffiar  BOOOH  -  8213fl 
output  buffar  — 8300H  -  8B23H 

Tha  diaplay  will  ahow  256  bytaa  at  a  tima*  acrolling  to  tha 
naxt  'paga^  aftar  aaoh  kay  praaa^ 

To  and  tha  diaplay  and  continua  axaeuting  tha  ootmnand  lina, 
praaa  <nTU»I>. 

To  abort  tha  oofmnand  lina  praaa  <I8CAPB>. 

With  tha  diaplay  on  tha  aaraan,  you  can  praaa  tha  apaeabar  to 
oauaa  a  acroll  to  tha  firat  lina  of  tha  naxt  'paga*.  Than/ 
aaoh  tlma  you  praaa  tha  apaea  bar^  tha  diaplay  will  acroll 
ona  lina  forwards 

Tha  Diaplay  Statua  command  worka  only  alightly  diffarantly  in 
that  it  dacodaa  tha  input  buffar  into  Extandad  atatua  info 
about  tha  aparaa  and  bad  blocka  and  it  will  not  atop  until  it 
ia  finiahad  or  until  tha  apaca  bar,  <IIBTDIUI>  kay,  or  tha 
<BSCAPB>  kay  ara  praaaad. 

RSMEMBEKt    Tha  Diaplay  Statua  command  will  dacoda  anything 
found  in  tha  input  buffar  ao  ba  aura  to  uaa  tha 
Gat  Statua  command  firat  to  maka  aura  that  tha 
Information  ia  validi 

Bafora  uaing  tha  Diaplay  Statua  command  with  tha 
Pormat/Dabuggar  ROM  28  inatallad,  you  muat  inltiallza  tha 
apara  tablaa  (aaa  part  2 •2. 6}  and  than  uaa  tha  Get  Status 
oommand,  otharwiaa  tha  diaplay  will  contain  garbage. 

With  tha  Standard  Syatem  ROM  28  installed,  you  only  have  to 
iaaua  tha  Gat  Status  command  before  displaying  the  extended 
atatua  of  tha  input  buffer. 
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Here  are  some  additional  tips  about  using  the  Display  Status 
command . 

-  After  typing  D[S]   and  pressing  <RETDRN>,  press  the 
space  bar  to  stop  the  listing.  Press  the  space  bar 
again  each  time  you  wish  to  step  through  another 
line"  of  the  listing.    Pressing  any  other  key  will 
cause  a  fast  scan  of  the  listing. 

-  Pressing  <ESCAPE>  will  cancel  the  rest  of  the 
display  function. 

-  Pressing  <RETURN>  will  terminate  the  spare  sector 
listing  and  start  the  bad  block  listing. 


PART  2.2.4  FORMAT 

<F><RETORN>    this  command  must  be  the  only  command  in  the 

command  line. 

The  Format  command  is  used  with  the  Format/Debugger  ROM  28 
installed  in  the  drive.     It  is  used  to  erase  all  old  data 
from  memory  and  lay  down  a  new  pattern  of  address  and  data. 

After  formatting  a  drive  with  the  Format/Debugger  ROM  28 
installed,  you  can  type  D[I]   to  get  a  list  of  the  defective 
blocks.     The  list  will  end  with  FF  FF  FF  FF.     Refer  to  the 
documentation  provided  for  the  F/D  ROM  for  further  details. 
WARNING:  This  command  is  very  dangerous  and  should  only  be 
used  if  damage  to  the  address  heade  rs  has  occurred  and  only 
after  every  reasonable  attempt  has  been  made  to  recover  other 
data  from  the  device.     The  user  will  be  asked  to  confirm  this 
command.     Respond  with  <Y>  (Yes)  or  <N>  (No). 

Remember!     This  command  will  erase  all  previously  recorded 
data. 

Following  is  an  example  of  the  error  message  that  will  be 
displayed  if 

you  attempt  to  format  a  drive  with  a  Standard  System  ROM  28 
installed. 


I/O 

ProFile 

Block         Rl  R2  R3  R4 

SI  S2  S3  S4 

S5  S6 

FORMAT     SI  Dl         00  03  5F     00  00  00  00 

55  55  55  55 

00  00 

The  55 's  in  this  example  are  the  error 

indicators. 
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■BKSX  3     COMMAND  SUMMARY 

Following  is  a  summary  of  all  the  commands  that  can  be  used 
with  this  program: 

BUFFER  FILL          BI<RETURN>]   or  B [nura] <RETURN> 

Fill  the  output  buffer. 

where  num  is  a  16  bit  hex  fill  number 

used  with  both  Formatter/Debugger  and  Standard 

System  ROM  Z8s 

CREATE  SPARE  C<RETURN> 

Force  the  drive  to  spare  the  specified  block. 

must  be  the  only  command  on  the  command  line 
used  only  with  Standard  System  ROM  28 

DISPLAY         <D><RETURN>  or  < D> [ I ] < RETURN>  or 
<D> [0] <RETURN>  or<D> [ S] <RETURN> 

Display  the  I/O  buffers. 

used  with  both  Formatter/Debugger 
and  Standard  System  ROM  Z8s 

FORMAT           <  FX  RETURN> 

Format  the  device. 

This  is  a  dangerous  command 

used  only  with  Format/Debugger  ROM  28 

fartT  STATUS             <  G>  <.  R£TURN> 

Get  extended  status  information. 

Remember!     When  using  the  ProFile,  RFFFFFF  (read 

block  FFFFFF)  also  returns  status 

information 
used  only  with  the  Standard  System  ROM  28 
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N,0      Not  implemented  yet 


PAOSE  <P> [<RETDRN>]  or 

<P>  lA(num) ,C, (num) ,E(num) ,N(num) ] <RETaRN> 

Pause  and  wait  for  user. 

Where  A  =  any  error/nonerror 

C  =  clear  any  error/nonerror 
E  =  on  error 
N  =  on  no  error 

(num)  is  a  16-bit  mask  of  SI  S2 

Note:  All  four  digits  of  the  16-bit  mask  must  be 
turned  on 

used  with  either  Formatter/Debugger 
or  Standard  System  ROM  Z8 


ODIT  <Q> [ <RETURN> ] 

Return  to  calling  routine  (This  module  is  a  subroutine). 

READ  <R> [ (num) ,T(num) ,H(num) ,S(num) ] <RETURN> 

Read  a  block 

where  (num)  =  24  bit  number  (8  bit  if  T,H,S) 
T  =  first  (Hi)  byte  of  block 
H  =  second  (Mid)  byte  of  block 
S  =  third  (Lo)  byte  of  block 

Remember!     The  firmware  of  the  device  tested  determines 
how  the  number  is  treated.     See  the  following 
example : 

T      H      S    -  Formatter/  Debugger  ROM 
ProFile      00    00  00 

Hi  Mid     Lo  -  Standard  System  ROM  Z8 
>0  means  read  to  the  output  buffer     (  Eg.,  R23>0  ) 
used  with  either  Formatter/Debugger  or 
Standard  System  ROM  28 
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XECOTE          <X><RETDRN>  or  XlE(num) ] <RETURN> 

Execute  the  current  command  line  again. 

where  E  =  execute  the  line  to  this  point  on  error 
num  =  16  bit  error  mask  of  SI  S2 

X[E]  will  execute  a  function  over  and  over  again, 
if  an  error  has  occurred,  up  to  the  point  where 
the  error  occurred 

+          <+>  t (num) ,T(num) ,H(num) ,S(num) ] <RETaRN> 

Increment  the  block  number. 

where  (num)  =  24  bit  number  (8  bit  if  T,H,S) 
T  =  first  (Hi)  byte  of  block 
H  =  second  (Mid)  byte  of  block 
S  =  third  (Lo)  byte  of  block 

-          <-> [ (num) ,T(num) ,H(num) ,S(num)] <RETORN> 

Decrement  the  block  number. 

where  (num)  =  24  bit  number  (8  bit  if  T,H,S) 

T  =   first    fHii    bvte  of  block 

H  =  second  (Mid)  byte  of  block 
S  =  third  (Lo)  byte  of  block 

the  -  command  does  not  decrement  properly  for  H 

and  S  modifiers 

/          </> [S(num) ,T] <RETURN> 

Choose  options     (/H  for  help). 
wneiTe  a  —  sxou  sec 

T  =  translate  current  block  to 

?  Help. 
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For  example: 

<R0><RETORN> 
<R><sp><PE><+><X><RETORN> 

*  Display  Status  Won'T  Work  Or  Won't  Stop 

The  display  status  command  allows  you  to  display  the 
input  buffer  and  make  assumptions  about  what  the  data 
means. 

For  it  to  work,     the  Get  status  command  must  successfully 
read  the  status  informtion  from  the  drive. 

If  the  input  buffer  has  garbage  in  it,  the  Display  Status 
command  may  go  round  and  round  trying  to  display  all  the 
spared  sectors  and  bad  blocks. 

To  stop  the  command  when  it  is  caught  in  a  loop  or  is 
listing  a  bunch  of  bad  blocks,  simply  press  the  <RETURN>  key 
or  the  <ESCAPE>  key.     The  functions  of  the  other  keys  are  the 
same  as  for  all  other  display  commands. 

PART  6     KNOWN  BUGS  IN  VERSIONS  E00.17  AND  E00.16 

The  Macro  command  has  3  known  bugs. 

The  first  occurs  when  a  macro  is  added  to  the  list  and  there 
is  already  one  there  of  that  number.     The  effect  is  to  make 
both  of  them  disappear. 

The  secondbug  occurs  when  the  macro  is  invoked  on  a  line  with 
the  X  command     (eg..  Ml  X).     This  disables  the  <ESCAPE>  key 
so  the  program  can  only  be  halted  by  re-booting. 

The  third  bug  also  involves  the  X  command.     When  a  macro  is 
added  (eg.,  R  MAI  X),   it  will  keep  asking  to  delete  the  old 
macro. 

The  -  command  doesn't  decrement  properly  for  H  and  S 
modifiers 
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STATUS  2 

7  =  1  if  SEEK  ERROR  -  unable  in  1  try  to  read  3 
consecutive  headers  on  a  track 

6  =  1  if  spared  sector  table  overflow  (  >  32  sectors 
spared) 

5  =  N/A 

4  =  1  if  bad  block  table  overflow  (  >  100  bad  blocks 
in  table) 

3  =  1  if  ProFile  unable  to  read  its  status  sector 

2  =  1  if  sparing  occurred 

1  =  1  if  seek  to  wrong  track  occurred 

0  =  N/A 

STATUS  3 

7  =  1  if  ProFile  has  been  reset 

6  =  1  if  block  number  invalid 

*  5  =  1  if  block  I.D.  at  end  of  sector  mismatch 

4  =  N/A 

3  =  N/A 

*  2  =  1  if  ProFile  was  reset 

*  1  =  1  if  ProFile  gave  a  bad  response 

*  0  »  1  if  parity  error 

*  These  bits  are  set  by  the  SOS  ProFile  driver  and  are 
not  used  by  the  Dskdbg  ProFile. 10. 

STATUS  4 

7  -  0  =  the  number  of  errors  encountered  when  rereading  a 
block  after  any  read  error 
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STATUS  3 

D7,  D6,  and  D5,  along  with  D4  and  D3  from  STATUS  1,  tell 

why  a  write  compare  operation  failed. 

D7  D6  D5 


write  timeout  0  0  0 

read  timeout  10  0 

read  CRC  1  1  0 

data  compare  111 


STATUS  4 


7  -  0  =  the  number  of  errors  encountered  when 

formatting  data  fields  or  scanning  the  disk. 
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HOW  TO  OSE  THiiS  SECTION 


This  section  contains  general  information  on  the  functional 
operation  of  the  4  modules  in  the  Pro-File,  and  its  firmware 
operation. 


It  is  designed  to  be  referred  to  from  the  other  sections  in 
this  manual,  but  you  may  wish  to  use  it  to  help  you  better 
understand  Pro-File  operation. 


If  you  are  unfamiliar  with  Winchester  disk  drives,  then  a 
good  place  to  start  would  be  with  the  Pro-File  HDA 
description  in  this  section. 


Then  if  you  would  like  general  information  on  each  of  the  4 
Pro-File  modules  read  the  "Overview  of  the  Pro-File". 
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OVERVIEW  OP  THE  PRO-FILE 


The  following  description  will  give  you  an  overview  of  the 
technical  details  of  the  ProFile.       It  is  intended  to  be  a 
summary  only,  and  is  not  a  detailed  explanation  of  the 
engineering  aspects  of  the  ProFile. 


General  Information  on  the  Pro-File 

The  intelligent  Controller  (Controller  PCB),  which  is  built 
into  ProFile  is  continually  checking  the  operation  of  the 
disk.  ProFile  performs  many  operations  to  assure  that  the 
user  will  never  see  a  problem. 

These  operations  start  the  moment  ProFile  is  turned  on. 
After  power-up,  ProFile  does  a  Scan  operation  of  the  entire 
disk  surface,  and  checks  for  any  errors. 

Upon  any  data  read  error,  an  extensive  analysis  of  the  error 
is  performed  to  determine  whether  a  media  error    exists.  If 
that  is  the  case,  the  data  will  be  moved  to  a  spare  sector  of 
the  disk.     That  part  of  the  disk  with  a  media  error  will  no 
longer  be  used,  it  is  "spared". 

In  most  cases,  the  error  recovery  routines  in  ProFile  will  be 
able  to  extract  the  data  even  from  a  bad  sector.  The 
recovery  operation  includes  more  than  300  retries  under 
various  conditions.     Maps  of  the  bad  sectors  are  redundantly 
recorded  on  ProFile  (these  maps  are  called  spares  tables),  so 
that  an  error  in  the  map  will  not  cause  a  problem  in 
operation. 

The  ProFile  moves  the  heads  to  a  "parking  position"  off  the 
data  zone  after  three  seconds  of  no  activity.     This  prevents 
the  loss  of  data  if,  for  instance,  the  ProFile  is  dropped  or 
jarred.     ProFile  constantly  checks  for  errors  during 
operation. 

After  any  change  in  tracks,  ProFile  verifies  that  the 
operation  has  been  performed  correctly.     ProFile  also  checks 
that  the  heads  are  positioned  accurately  on  a  track  before 
any  read  or  write  operation  is  performed. 

Unless  the  system  requests  that  the  ProFile  do  otherwise, 
data  is  always  verified  after  a  write  operation.  In  all  these 
cases,  ProFile  will  correct  the  problem  so  that  no  errors 
occur. 
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Data  can  be  transferred  from  the  ProFile  to  the  system  at  up 
to  one  Mbyte  per  second  DMA  rate.     Data  is  interleaved  at  a 
5:1  ratio,  which  allows  three  512  byte  sectors  to  be 
transferred  on  each  rotation.     MFM  encoding  allows  the 
maximum  data  storage  capacity  with  low  formatting  overhead. 


Note:  1.  For  more  detailed  information  on  Scan  operation, 
and  error  recovery  routines  refer  to  the  firmware 
routine's  functional  description  in  this  section. 

2.   For  more  information  on  the  format  (including  spares 
tables),  used  for  the  Pro-File  HDA  refer  to  the 
Pro-File  HDA  description  in  this  section.) 


What  is  ProFile? 

ProFile  is  a  Winchester  technology  hard  disk  drive  designed 
to  operate  with  a  host  computer.     It  has  a  formatted  storage 
capacity  of  5  Megabytes,  which  is  essentially  the  same  as  35 
floppy  disks  (the  Apple  III  disk  drive  uses  floppies  that 
have  a  capacity  of  140K  Bytes). 

Functionally,  the  ProFile  consists  of  four  major  modules: 

1.  The  Controller  PCB 

2.  The  Analog  PCB 

3 .  The  Power  Supply 

4.  The  Hard  Disk  Assembly  (HDA)  with  motor  control  PCB 

The  discussions  on  the  following  pages  describe  the  general 
function  of  these  modules. 
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1.  The  Controller  PCB 

Functionally,  the  Controller  provides  communications  with  the 
host  computer,  provides  signals  to  read  and  write  serial  data 
on  the  disk,  moves  the  heads  to  the  proper  track,  and 
monitors  error  conditions. 

The  Controller  consists  of  a  Z8  microprocessor,  2K  bytes  of 
RAM,  error  detection  logic,  and  read/write  control  logic. 

The  Z8  provides  an  intelligent  interface  to  the  host 
computer.     High  level  commands,  such  as  read,  write,  and 
status,  are  generated  by  the  host  computer  to  through  the 
Pro-File  interface  cable  to  the  Z8.  The  28  uses  the  buffer 
area  in  RAM  to  temporarily  store  any  data  being  read  from  or 
written  to  the  disk. 

The  Controller  also  interfaces  to  the  Analog  card  to  pass 
head  control  information  to  it.     In  this  way  the  Controller 
determines  when  read/write  operations  will  take  place. 

The  Z8  controls  disk  operations  in  the  HDA.  Basically  it 
sends  the  stepper  motor  in  the  HDA  step  pulses  to  move  the 
heads  from  track  to  track  (such  moves  are  called  "seeks"), 
selects  one  of  four  read/write  heads,  and  enables  the 
different  functions  (i.e.  sync,  clock  data,  etc.)  on  the 
Analog  PCB  to  perform  the  read  or  write  operation  called  for 
by  the  host. 

Read/Write  functions  are  performed  by  the  read/write  logic  on 
command  from  the  Z8.     This  logic  in  turn  controls  the 
parallel  to  serial  data  conversion  when  writing,  and  the 
serial  to  parallel  data  conversion  when  reading. 

To  ensure  the  proper  transfer  of  data,  the  Controller  does  a 
CRC  (cyclic  redundancy  check)  of  the  serial  data.     If  an 
error  occurs,  the  Z8  will  automatically  perform  an  error 
recovery  routine  and  try  to  relocate  the  data  onto  a 
different  section  of  the  disk.     The  sector  causing  problems 
will  be  removed  from  use  to  prevent  future  errors. 

After  3  seconds  of  no  communication  with  the  host,  the  Z8  on 
the  Controller  PCB  will  move     he  head  to  a  Park  position  on 
the  disk,  (track  155  a  non  dat.:.  track),  to  prevent  accidental 
damage  to  the  disk  surface  in  the  event  of  a  hardware  failure 
(such  as  power  loss).  Once  in  Park  position  for  0.75  seconds, 
the  Z8  removes  power  from  the  stepper  motor  to  prevent  heat 
build-up  in  the  drive. 

The  READY  light  on  the  front  of  the  ProFile  is  lit  whenever 
the  Controller  is  idle  (not  busy). 
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2.  Analog  PCB 


The  Analog  PCB  serves  as  the  interface  between  the  Controller 
and  the  Head  Disk  Assembly  (HDA). 

The  Analog  PCB  consists  of  a  data  encoder,  a  data  decoder, 
write  driver,  head  select  logic,  automatic  gain  control  (AGC) 
preamplifier,  read  detector,  phase  lock  loop  (PLL),  and 
sector  detector. 

The  head  select  matrix  selects  one  of  the  four  heads  for  a 
read  or  write  operation  in  response  to  control  signals  from 
the  Z8  on  the  Controller  PCB. 

The  ProFile  has  two  fixed  disks  in  its  HDA,  and  there  are  two 
heads  for  each  disk  (one  for  each  side,  since  the  disks  are 
double  sided).     Thus  you  have  a  choice  of  four  heads, 
depending  on  which  section  of  the  disk  you  are  trying  to 
access. 

It  is  not  necessary  for  the  host  computer  to  know  which 
section  of  the  disk  it  is  trying  to  access;  the  Controller 
and  the  Analog  PCB  take  care  of  that. 

During  a  write  operation,  the  serial  data  is  encoded  using  a 
technique  known  as  Modified  Frequency  Modulation  (MFM). 

During  a  read  operation,  the  AGC  circuit  amplifies  the  low 
level  head  signal  (.6  to  2.0  mv)     to  a  fixed  signal  level 
(1.0  volt).     The  read  detector  simply  shapes  the  signal  so 
that  it  appears  in  a  standard  fashion. 

The  PLL  and  data  decoder  then  convert  this  signal  back  into 
serial  data,  which  is  passed  to  the  Controller,  which  in  turn 
converts  it  to  parallel  data  and  passes  it  to  the  host 
computer. 

High  speed,  low  noise  ECL  (emitter  coupled  logic)  provides 
wide  margins  for  the  Analog  electronics  PCB  of  the  ProFile. 

When  the  disk  is  initially  formatted,  the  sector  boundaries 
are  written  to  the  disk  (this  is  done  by  removing  all  read 
signals  from  certain  sections  of  the  media).     During  the  read 
operation,  the  sector  detector  looks  for  these  areas  of  no 
read  signal,  and  signals  the  Controller  that  a  sector 
boundary  has  been  found. 
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3.     Switcher  Power  Supply 

The  power  supply  provides  the  +5VDC,  and  +^12VDC  needed  by  the 
ProFile  for  operation. 


The  supply  also  contains  monitoring  circuitry  to  detect  a 
power  failure.     This  monitoring  circuitry  senses  a  power 
failure  before  the  internal  DC  voltages  drop. 


If  a  power  failure  should  occur  the  monitoring  circuitry  uses 
a  signal  called  Power  OK  (POK)  to  reset  the  28  on  the 
Controller  PCB. 


This  allows  the  intelligent  Controller  in  ProFile  to  prevent 
any  data  loss  if  the  power  fails  or  is  turned  off 
accidentally.     The  system  will  not  begin  any  operation  until 
the  power  is  on  for  at  least  one  second. 


Once  a  failure  is  detected,  the  head  current  is  shut  off  to 
prevent  the  accidental  writing  of  false  data  that  would 
otherwise  occur  if  a  write  operation  were  in  process  when  the 
power  failed.     The  power  supply  is  completely  shielded  to 
eliminate  the  effects  of  electro  magnetic  radiation. 
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4.     Head  Disk  Assembly  (HDA) 

The  ProFile  HDA  is  a  random  access  storage  device  with  two 
non-removable  5  1/4  inch  discs  as  storage  media.     Bach  disk 
surface  employs  one  movable  head  to  service  153  data  tracks. 
The  total  formatted  capacity  of  the  four  heads  and  surfaces 
is  approximately  5  Megabytes  (16  sectors  per  track,  512  bytes 
<A///  format>  or  532  bytes  <Lisa  format>  per  sector,  and  612 
tracks ) . 


High  reliability  is  achieved  through  the  use  of  a  band 
actuator  and  open  loop  stepper  head  positioning  mechanism. 
The  read/write  heads  are  mounted  on  a  ball  bearing  supported 
carriage  which  is  positioned  by  the  band  actuator  connected 
to  the  stepper  motor  shaft. 


Mechanical  and  contamination  protection  for  the  heads, 
actuator,  and  discs  are  provided  by  an  impact  resistant 
aluminum  enclosure.     A  self  contained  recirculating  system 
suplies  clean  air  through  a  0.3  micron  filter. 


A  special  spindle  pump  assures  adequate  air  flow  and  uniform 
temperature  distribution  throughout  the  head  and  disk  area. 


Thermal  isolation  of  the  stepper  and  spindle  motor  assemblies 
from  the  disc  enclosure  provides  significantly  greater  "off 
track"  margin  (temperature  changes  are  less  likely  to  cause 
read  errors ) . 


A  brushless  DC  drive  motor  rotates  the  spindle  at  3600  RPM. 

The  spindle  is  driven  directly  with  no  belt  or  pulley.  The 

motor  and  spindle  are  dynamically  balanced  to  insure  a  low 
vibration  level. 


Depending  on  the  revision  of  Motor  Control  PCB  on  the  HDA  a 
physical  brake  mechanism,  or  a  dynamic  brake  (involving 
reverse  biasing  the  coils  on  the  disk  motor)  may  be  used  to 
provide  a  fast  stop  to  the  spindle  motor  when  power  is 
removed,   (continued  on  the  next  page) 


Appendices  Page  3.8  rev  10-12-83 


Source:  David  T.  Craig 


Page  0156  of  0580 


Apple  ///  Computer  Information  •  Doc  #  78  •  ProFile  Hard  Disk  Repair  Info 


4.  Head  Disk  Assembly  (EDA.)  (continued) 

The  recording  media  consists  of  a  lubricated  thin  magnetic 
oxide  coating  on  a  130  mm  diameter  aluminum  substrate.  This 
coating  formulation,  together  with  the  low  load  force,  low 
mass  Winchester  type  "flying  heads",  permits  reliable  contact 
start/stop  operation. 

The  HDA  (hard  disk  assembly)  can  be  operated  from  10~C  to 
60~C/.     This  wide  operating  range,  combined  with  a  75% 
efficient  switching  power  supply  allows  ProPile  to  operate 
from  10  to    40~C  in  still  air  without  a  fan. 


(For  more  information  on  the  Pro-File  HDA  format  (including 
spares  tables),  used  for  the  Pro-File  HDA  refer  to  the  Pro- 
File  HDA  description  in  this  section.) 
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PHYSICAL  DESCRIPTION  OF  THE  HDA 

The  HDA  contains  2  rigid  disks,  which  are  constantly  rotating 
at  3600  RPM.  Each  disk  has  2  surfaces,   (top  and  bottom), 
making  a  total  o£  4  surfaces  numbered  0,  1,  2,  and  3  (see 
figure  1 ) . 

The  disk  surfaces  are  covered  with  a  metallic  film  which  is 
very  easily  magnetized.  In  the  beginning,  when  the  disk  is 
first  made,  there  is  no  magnetic  information  on  it  at  all. 

No  information  will  be  put  on  the  disk  until  its  magnetic 
areas  have  been  specially  arranged,  or  fomatted  with  a 
Format  program  run  from  the  Host  computer  system.  A 
discussion  of  the  features  common  to  formats  used  for  the 
Pro-File  HDA  is  explained  later  in  this  discussion. 

Each  surface  has  a  device  called  a  head,  which  converts 
electrical  impulses  into  magnetic  impulses  and  vice  versa. 
The  heads  are  numbered  after  the  surfaces  they  cover,  that 
is,  0,  1,  2,  and  3. 

During  a  write  operation,  binary  data  in  the  form  of  a  bit 
stream  is  written  on  the  disk  surface  by  the  head.  As  the 
disk  surface  rotates  under  the  head,  each  pulse  in  the  bit 
stream  will  cause  a  small  area  on  the  medium  (disk  surface) 
to  be  polarized. 

Extreme  closeness  of  the  head  to  the  medium  ( in  the  Pro- 
File's  case  20  microinches)   is  a  distinguishing 
characteristic  of  Winchester  type  disk  drives. 

The  head  rides  (flies)  on  the  thin  cushion  of  air  between  it 
and  the  media  (something  like  an  airplane  wing).  If  particles 
as  small  as  a  piece  of  dust  are  allowed  into  the  head 
chamber,  they  can  cause  the  head  to  lose  its  flight 
stability.  The  head  may  then  become  erratic  causing  it  to 
crash  into  the  media,  and  destroy  some  areas  on  the  disk. 

For  this  reason,  the  HDA  is  kept  in  an  air-tight  enclosure 
with  a  small  filtered  aperture.  This  allows  atmospheric 
pressure  equalization  while  preventing  potentially  dangerous 
particles  from  gaining  access. 

During  a  read  operation,  the  head  senses  the  magnetic  areas 
on  the  disk  surface  as  they  pass  under  the  head,  and  produces 
an  electrical  impulse  for  each  change  in  their  polarity. 
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DESCRIPTION  OF  THE  PROFILE  HEA  FORMAT 


Now  you  know  how  binary  data  is  written  onto  and  read  from 
the  disk.  But  how  does  the  drive  store  different  sets  of  data 
(files)  and  keep  them  separate? 

To  do  this,  the  drive  needs  a  way  of  writing  different  files 
to  different  areas  of  the  disk,  and  then  finding  them  when  it 
needs  to  read  them. 


To  understand  how  the  drive  does  this,  you  need  to  understand 
steps,  tracks,  blocks,  and  sectors. 

Each  head  is  mounted  in  such  a  way  that  it  may  move  in  to  the 
center  and  out  to  the  perimeter  of  the  disk  surface  as  the 
disk  rotates  beneath  it. 


A  write  or  read  operation  will  never  take  place  while  the 
head  is  moving,  but  only  while  the  head  is  stationary  and  the 
disk  is  moving  under  it. 

The  heads  move  in  very  exact  increments  called  steps.  On  the 
Pro-File  the  head  must  take  153  steps  to  cover  the  entire 
area  on  the  disk  where  data  may  be  stored.     The  head  may  stop 
after  any  step  to  read  or  write  data.  The  153  possible 
positions  of  the  head  determine  the  153  magnetic  channels,  or 
tracks,  on  which  data  can  be  stored  (refer  to  figure  1). 


The  selection  of  which  track  the  head  is  positioned  over  is 
controlled  by  the  firmware  program  in  the  ROM  on  the  28 
microprocessor  on  the  Controller  PCB  (the  particular  firmware 
routine  used  for  this  purpose  is  called  the  Seek  Routine  and 
is  discussed  in  the  Firmware  Routine  descriptions  in  this 
section) . 

The  Z8  performs  track  selection  by  sending  step  pulses  to  the 
motor  controlling  the  head.  The  number  of  step  pulses  the  Z8 
sends  to  the  stepper  motor  determines  how  far  the  head  will 
move  and  so  which  track  it  will  be  over. 
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ASCRIPTION  OF  THE  PROFILE  HDA  FORMAT  (continued) 


The  firmware  program  in  the  Z8  also  controls  when  a  read  or 
write  operation  occurs.  When  writing,  the  bit  stream  to  the 
head  travels  from  the  Host  (Apple  ///,  or  Lisa),  to  the  Pro- 
File's  electronics,  to  the  head;  and  when  the  bit  stream  is 
read  from  the  disk  it  goes  back  to  the  Pro-File's 
electronics,  and  then  to  the  Host. 

There  are  612  tracks  on  the  HDA  (153  tracks  on  each  disk 
surface,  and  4  disk  surfaces),  and  approximately  8,200  bytes 
on  each  track. 


If  track  selection  were  the  only  method  the  Z8  firmware  had 
to  control  the  location  of  stored  data,   it  would  have  a 
maximum  of  612  very  large  storage  places  (8,200  bytes 
apiece).  Since  most  files  are  considerably  smaller  than  8,200 
bytes,  this  would  be  very  inefficient. 


So  to  make  data  storage  more  efficient,  the  host  computer 
breaks  all  data  up  into  segments  called  data  blocks.  If  the 
Host  is  an  Apple  ///  the  data  blocks  are  512  bytes  long,  and 
if  the  Host  is  a  Lisa  they  are  532  bytes  long. 


The  Pro-File  stores  these  blocks  into  physically  addressable 
areas  on  the  track  called  sectors.  There  are  sixteen  sectors 
on  each  track  (refer  to  figure  1),  so  each  track  on  the  Pro- 
File  can  hold  16  data  blocks. 


The  sectors  are  separated  from  each  other  by  small  blank 
areas  of  no  writing  called  sector  marks.  The  Pro-File  uses 
these  sector  marks  to  detect  when  one  sector  ends  and  a  new 
one  begins. 


Each  sector  can  be  divided  into  2  fields:  the  first  field  is 
called  the  sector  header,  the  second  field  follows  the  sector 
header  and  is  called  the  data  block  (see  figure  2). 


(Continued  on  the  next  page.) 
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DESCRIPTION  OF  THE  PROFILE  HDA  FORMAT  (continued) 

Each  field  in  the  sector  is  preceded  by    sync  bytes  to  allow 
the  Pro-File  electronics  to  synchronize  to  the  data  in  the 
field  before  attempting  to  read  one. 

The  sector  header  field  contains  16  bytes;  2  are  "start 
header"  bytes;  3  bytes  contain  track,  sector,  and  head  ID's; 
3  bytes  contain  a  complement  of  the  track,  sector,  and  head 
ID  information;  and  the  remaining  8  bytes  are  all  O's. 

The  data  block  field  consists  of  the  actual  data  from  the 
Host  computer  with  2  CRC  bytes  at  the  end  (a  CRC  (Cyclic 
Redundancy  Check)  byte  is  used  by  the  Pro-File  electronics  to 
detect  if  an  error  has  occurred  during  a  read  or  write 
operation) . 

The  data  block  field  is  transparent  to  the  Pro-File  (which 
can  only  locate  sectors),  so  the  operating  system  from  the 
host  computer  must  keep  track  of  which  data  block  is  in  which 
sector. 

The  operating  system  references  sectors  by  block  numbers.  It 
knows  that  it  has  9728  (decimal),  or  0  to  25FF  (hexidecimal) 
sectors  available  for  data  on  the  Pro-File. 

So  it  assigns  each  block  of  data  to  a  number  from  0  to  25FF 
called  its  logical  block  number  and  writes/reads  the  data 
blocks  to/from  the  Pro-File  using  this  number.  The  Pro-Pile 
converts  the  logical  block  ntimber  into  sector  locations  to 
actually  store  or  read  the  data  block. 

During  formatting,  the  Format  program  writes  the  sector  marks 
and  headers  into  their  areas  within  each  sector.    At  this 
time,  all  sectors  are  referenced  to  a  physical  location  on 
the  disk  called  the  Index  (see  figure  ). 

The  Index  position  is  sensed  when  a  small  magnetic  tab 
fastened  on  the  disk  motor  passes  by  a  magnetic  sensor  during 
motor  rotation. 

Note:  The  Index  signal  is  only  used  during  formatting, 
although  it  may  be  sampled  by  the  technician  with  a  frequency 
counter  to  determine  the  HDA's  motor  speed. 


(Continued  on  the  next  page.) 


Appendices 


Page  3.15 


rev  10-12-83 


Source:  David  T.  Craig 


Page  0163  of  0580 


Apple  ///  Computer  Information  •  Doc  #  78  •  ProFile  Hard  Disk  Repair  Info 


DESCRIPTION  OP  THE  PROFILE  HDA  FORMAT  (continued) 


In  a  properly  operating  Pro-File,  sector  marks  and  headers 
should  never  change  after  formatting,  since  the  locations  of 
the  sectors  will  never  change.  A  data  block,  on  the  other 
hand,  will  change  every  time  its  file  is  written  to,  by  the 
Host  computer  system. 

When  looking  at  figure      you  probably  noticed  that  the 
sectors  are  not  sequentially  numbered.  This  is  because  the 
sectors  are  interleaved.  When  the  Pro-File  goes  after  a 
sector,  it  reads  sector  headers  to  determine  where  the  head 
is  in  relation  to  the  target  sector. 


Without  sector  interleaving  if  it  read  the  sector  header  of 
the  sector  immediately  preceding  the  target  sector,  then  the 
electronics  in  the  Pro-File  could  not  react  fast  enough  to 
begin  reading  the  data  block  of  the  target  sector,  so  it 
would  have  to  wait  another  complete  revolution  of  the  disk  to 
do  so. 


With  sector  interleaving  the  program  can  read  a  sector  header 
and  know  that  the  next  sector  in  the  numerical  sequence  will 
always  occur  a  specific  number  of  sectors  following  it,  so  it 
has  time  to  prepare  within  that  same  revolution. 


Sector  interleaving  is  a  result  of  the  formatting  for  a  given 
system.  The  format  in  the  figure  shown  is  for  an  Apple  /// 
system.  Each  sector  in  this  format  is  offset  from  the  next  in 
its  numerical  sequence  by  5  sectors.  The  interleaving  scheme 
for  a  Lisa  system  offsets  the  numerical  sequence  of  each 
sector  by  7. 
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SPECIAL  FUNCTION  TRACKS 


Directories;     Now  another  question:  How  does  the  host 
computer's  operating  system  keep  track  of  where  all  the 
blocks  belonging  to  a  file  are  located? 


The  answer,  it  uses  the  Pro-File's  HDA  to  store  directory 
information  on  each  file. 

Directories  are  created  and  maintained  by  the  host  computer's 
operating  system.  As  far  as  the  Pro-File  is  concerned,  they 
are  just  data  block  fields.  But  without  them  the  operating 
system  would  not  be  able  to  send  the  Pro-File  the  proper 
block  numbers  to  retrieve  the  data  blocks  for  a  file. 


NOTE:  The  following  discussion  which  very  briefly  describes 
the  Apple  ///  Sophisticated  Operating  System's  (SOS) 
directory  usage,  is  for  example  purposes  only,  and  subject  to 
change  as  the  Sophisticated  Operating  System  is  revised. 


On  an  Apple  ///  system,  track  0  on  the  Pro-File  is  reserved 
for  the  Root  directory  which  contains  descriptive  information 
about  every  main  file  that  SOS  (the  Apple  ///  operating 
system)  has  put  on  the  Pro-File.  This  information  includes: 

a.  File  name  -  The  name  of  the  file  in  ASCII. 

b.  The  block  number  for  each  file's  key  block  -  Each  files 
key  block  contains  many  items  of  information  about  the 
file.  Among  them  will  be  a  list  of  every  block  number 
in  the  file. 


When  an  Apple  ///  host  computer  wants  a  file  it  reads  the 
Root  directory  which  refers  it  to  the  files  key  block  (this 
may  be  through  several  subdirectories).  The  host  then  reads 
the  key  block  and  sequentially  takes  each  block  number  from 
the  file's  block  listing  in  the  key  block  and  sends  it  to  the 
Pro-File  to  read  the  file. 


The  firmware  program  in  the  Z8  takes  care  of  converting  the 
logical  block  number  from  the  host  to  a  sector  address  so  it 
can  actually  acquire  the  data  block.   (For  more  information  on 
the  Apple  ///  directory  structure  refer  to  the  SOS  Reference 
Manual ) 
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SPECIAL  FUNCTION  TRACKS  (continued) 


A  Lisa  uses  a  different  directory  structure,  but  Pro-File 
operation  is  still  the  same. 


Because  all  communication  between  the  Pro-File  and  the  HOST 
is  done  block  by  block,  the  Pro-File  is  known  as  a  block 
device  (as  opposed  to  character  devices,  which  communicate 
one  byte  at  a  time  (such  as  a  printer)). 


The  next  block  in  the  file  is  not  necessarily  located  in  the 
next  sequential  sector  on  that  track.  In  fact  very  often  it 
is  located  on  an  entirely  different  track. 


That  is  why  the  Pro-Pile  sometimes  seems  to  go  through  a  lot 
of  gyrations  as  it  reads  a  file.  The  sectors  containing  the 
blocks  in  the  file  are  probably  located  on  several  different 
disk  surfaces  and  tracks. 


Track  77  on  all  disk  surfaces  is  dedicated  for  the  exclusive 
use  of  the  Pro-File.  The  host  cannot  write  to  these  tracks 
unless  the  Pro-File  is  being  formatted.  The  following 
discussion  describes  their  usage. 


The  Spares  Storage  Track  (Track  77,  Disk  Surfaces  0,  and  1); 

What  happens  if  there  is  an  error? 


When  the  Pro-File  looks  for  a  block  of  data,   it  performs  many 
tests  to  confirm  that  the  correct  sector  is  being  read 
accurately  (for  a  more  detailed  description  of  these  tests, 
refer  to  the  Firmware  Routines  description  in  this  section). 


Sometimes  the  Pro-File  determines  that  the  media  where  a 
sector  is  located  is  not  useable,  and  so  won't  use  it  any 
more.  A  sector  identified  as  being  unuseable  is  called  a 
spared  sector. 


If  the  data  block  from  the  spared  sector  can  be  salvaged,  the 
Pro-File  will  store  the  data  block  from  the  faulty  sector  on 
a  special  track  reserved  for  that  purpose  called  the  Spares 
Storage  Track  (located  on  track  77  on  disk  surfaces  0  and  1). 
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SPECIAL  FDNCTION  TRACKS  (continued) 


The  Spares  Storage  Track  provides  storage  for  a  maximum  of  32 
spared  sectors  (2  surfaces,  1  track  on  each  surface,  16 
sectors  per  track). 


The  Spares  Table  Track  (Track  77,  on  Disk  Surfaces  2,  and  3); 

Once  the  data  block  from  the  spared  sector  has  been  stored, 
the  Pro-File  will  record  the  old  sector  location  of  the 
salvaged  data  block  along  with  its  new  spares  storage  sector 
location  in  the  Spares  TsUale  Track  (located  on  track  77  on 
disk  surfaces  2,  and  3). 


Spares  table  information  is  stored  redundantly  on  the  Spares 
Table  Trr^ck  so  any  addition  of  a  newly  spared  sector  address 
will  require  an  update  to  all  32  sectors  on  both  surfaces  of 
this  track. 


When  the  host  sends  the  Pro-File  a  block  number  to  be  read, 
the  Z8  will  search  the  Spares  Table  (an  image  of  this  table 
is  maintained  in  RAM) ,  to  determine  if  that  block  is  on  the 
Spares  Storage  Track.  If  it  is,  the  Z8  will  then  go  to  the 
spares  sector  address  to  acquire  the  data  block. 
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The  following  descriptions  discuss  the  operation  of  some  of 
the  firmware  routines  contained  in  the  ROM  of  the  system  Z8 
on  the  Controller  PCB,  and  how  they  affect  the  operation  of 
the  Pro-File. 


1.  SCAN  OPERATION 


After  power  up  there  are  several  things  that  take  place 
before  the  firmware  program  in  the  system  Z8  microprocessor 
on  the  Controller  PCB  will  allow  communication  with  the  host 
computer  system. 


Note:  The  position  of  the  heads  over  the  disks  may  be 
visually  monitored  by  observing  the  position  of  the 
Interrupter  arm  on  the  HDA  (as  shown  in  Sheet  1  of  the 
troubleshooting  flowchart). 


a.  First  the  power  must  come  up  to  the  proper  levels  and  be 
stabilized.  Note:  To  indicate  this  process,  upon  power  up, 
the  Ready  Lamp  will  light  for  between  0.5  and  3  seconds. 


b.  Second  the  Z8  waits  for  about  20  seconds  to  allow  the  HDA 
motor  to  come  up  to  3600  RPM  (its  operating  speed).  Note: 
During  this  process,  the  Ready  Lamp  will  remain  off. 


c.  Third  the  Z8  does  a  Seek  routine  to  the  Spares  Table  Track 
on  track  77,  on  disk  surfaces  2,  and  3.   Seek  routine 
operation  is  standard  for  any  read,  write,  or  write/verify 
operation  requiring  head  movement  to  a  new  track  and  is 
performed  as  follows. 

During  the  Seek  routine  the  Z8  issues  the  proper  number  of 
steps  to  the  stepper  motor  to  move  the  head  over  the 
target  track,  and  performs  a  verification  process  to 
confirm  that  the  head  is  over  the  proper  track. 

During  the  Seek  verification  process  the  Z8  reads  3 
alternate  sectors  from  the  track  the  heads  are  over. 


FIRMWARE  RODTINES 


(Continued  on  the  next  page.) 
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1.  SCAN  OPERATION  (continued) 

The  sector  header  fields  from  these  sectors  tell  the  Z8 
which  head  and  track  have  actually  been  selected.  A  CRC 
check  is  also  performed  on  the  data  block  fields  from 
these  3  sectors. 

(a)     If  the  head  and  track  ID's  read  from  the  3  sector 
header  fields  prove  that  the  proper  head  is 
positioned  over  the  proper  track,  and  the  3  data 
block  field's.  CRC  status  is  OK,  then  the  Z8  will 
exit  the  Seek  routine  and  enter  the  Read  routine. 

The  Read  routine  would  normally  read  every  sector 
on  the  now  confirmed  track  until  the  target  sector 
is  read.  However  since  each  sector  on  the  spares 
table  track  is  redundant  (each  sector  contains  the 
duplicate  copies  of  the  spares  table),  there  is  no 
target  sector. 

Any  sector  that  has  a  good  CRC  check  during  read 
is  acceptable.  If  the  first  sector  has  a  CRC 
error,  then  the  Z8  will  just  read  the  next  and  so 
on  until  it  finds  a  good  one. 


(b)*  If  during  the  attempt  to  confirm  a  good  Seek  to 
the  Spares  Table  Track  on  track  77,  a  sector 
header  is  unable  to  be  read,  or  a  CRC  error  in  a 
sectors  data  block  field  occurs,  then  the  Seek 
routine  will  continue  reading  the  3  alternate 
sectors  for  up  to  64  errors. 

*  If  over  64  errors  occur,  then  the  Z8  moves  the 
head  to  track  0  (the  outermost  track)  and  trys  the 
Seek  routine  to  the  target  track  again  (in  this 
case  track  77).   If  that  fails  the  Z8  will  move  the 
head  in  to  track  155  (the  innermost  track)  and 
again  reseek  to  the  target  track. 

*  The  head  movement  to  track  0  and  track  155  and 
reseeking  process  during  Seek  verification  is 
performed  twice. 

If  the  proper  track  is  still  not  found,  then  the 
Seek  routine  will  be  exited.  Scan  operation  is 
abandoned,  and  the  heads  are  moved  back  to  park 
position. 


(Continued  on  the  next  page.) 
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1.  SCAN  OPERATION  (continued) 

d.  Fourth  the  firmware  program  in  the  Z8  performs  a  sector 
header  read,  and  data  block  CRC  check  of  every  sector  on 
the  HDA  beginning  with  track  0  as  follows:  Note:  The  Ready 
Lamp  will  flash  on  and  off  during  this  process. 


(1)     Each  movement  of  the  heads  to  a  new  track  requires  a 
Seek  routine  as  described  above. 


(a)     If  the  head  and  track  ID's  read  from  the  3  sectors 
during  the  Seek  routine  prove  that  the  proper  head 
is  positioned  over  the  proper  track,  and  their  CRC 
status  is  OK,  then  the  28  will  exit  the  Seek 
routine  and  enter  the  Read  routine. 

The  Read  routine  will  read  each  sector  header  on 
the  track  until  it  finds  one  that  matches  the 
target  sector  whose  sector  address  is  currently  in 
RAM. 

*  If  during  the  Read  routine  the  correct  header  is 
found,  then  the  data  block  is  read  and  its  CRC 
status  is  checked.   If  the  data  blocks  CRC  status 
checks  good,  then  the  Scan  operation  goes  on  to 
the  next  sector  to  be  read. 

*  If  during  the  Read  routine  there  is  a  timeout 
error  (the  target  header  cannot  be  found  within 
150  ms),  or  a  CRC  error  occurs  in  the  target 
sectors  data  block  field,  then  the  Retry  routine 
(described  in  section  2)  is  called  to  attempt  to 
get  a  good  data  block  read  from  the  sector. 


(b)     At  this  point  in  Scan  operation,  if  an  error 

occurs  the  Seek  error  recovery  procedure  described 
above  will  be  followed,    with  the  following 
exception. 

If  after  the  procedure  is  accomplished  the  proper 
track  is  still  not  found,  then  the  28  will  use  the 
last  track  it  could  confirm  a  good  seek  on,  as  a 
reference  to  approximate  the  position  of  the  target 
track,  and  move  the  head  to  that  position.  Then 
regardless  of  whether  it  could  confirm  a  good  seek  to 
the  target  track  or  not,   it  will  exit  the  Seek  routine 
and  enter  the  Read  routine  to  read  the  target  sector. 


Appendices  Page  3.22  rev  10-12-83 


Source:  David  T.  Craig 


Page  0170  of  0580 


Apple  ///  Computer  Information  •  Doc  #  78  •  ProFile  Hard  Disk  Repair  Info 


2.  RETRY  ROUTINE 

The  Retry  routine  is  called  for  the  purpose  of  attempting  to 
read  a  good  data  block  field  after  an  unsuccessful  read 
operation  has  occurred. 

There  are  2  variables  in  the  Retry  routine,  the  retry  number, 
and  the  sparing  threshold.  These  values  are  given  by  the  host 
computer's  operating  system  when  communications  between  it 
and  the  Pro-File  are  initiated. 

During  the  Scan  operation  since  no  communication  from  a  host 
can  occur,  default  values  of  105  for  the  retry  variable,  and 
31  for  the  sparing  threshold  are  used.  When  called  the  Retry 
routine  will: 

a.  Read  the  target  sector  the  number  of  times  specified 
by  the  retry  variable  (in  the  Scans  case  the  default 
value  is  105) 

(1)     If  after  the  total  number  of  retrys  have  occurred, 
there  are  no  successful  reads,  the  Retry  routine 
will  try  to  reread  the  sector  90  more  times,  or 
until  it  reads  a  data  block  without  a  CRC  error. 

(a)  If  all  of  the  90  reads  are  unsuccessful,  then 

the  sector  address  is  written  to  the  bad  block 

table  in  RAM,  and  the  spares  table  track  (track 
77  of  disk  surfaces  2  and  3). 


Note:      If  Retry  is  called  during  Scan  operation,  the 


spares  table  track  (track  77  on  disk  surfaces  2 
or  3)     will  be  updated  when  the  host  computer's 
operating  system  initiates  communication  with 
the  Pro-File  (this  will  be  after  the  completion 
of  Scan) . 


(b)   If  any  of  the  90  reads  are  successful  a  good 
data  block  from  one  of  the  successful  reads  is 
held  in  RAM  while  the  Diagnostic  routine 
(described  later)  is  called  to  check  out  the 
media  for  the  sector  in  question. 
If  the  Diagnostic  routine  determines  that  the 
sector  has  bad  media,  it  will  spare  the  sector. 
If  the  Diagnostic  determines  the  sector  to  be 
good,  then  the  Diagnostic  and  Retry  routines 
are  exitted. 
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2.  RETR2f  ROUTINE  (continued) 

(2)  If  after  the  total  number  of  retrys  have  occurred, 
there  were  successful  reads,  then  the  28  checks  to 
see  if  there  were  more  unsuccessful  reads  than  the 
spares  threshold  variable  allows  (in  Scans  case 


the  default  is  31). 

(a)  If  the  sparing  threshold  has  not  been  exceeded 
then  the  Retry  routine  is  exitted,  and  control 
is  given  back  to  the  Scan  operation. 


(b)  If  the  sparing  threshold  is  exceeded,  but  at 

least  1  good  data  block  read  occurred,  then  the 
data  block  field  is  rewritten  to  the 
questionable  sector  and  the  Diagnostic  routine 
(described  later)   is  called  to  check  out  the 
target  sectors  media. 


If  the  Diagnostic  routine  determines  that  the 
sector  has  bad  media,  it  will  spare  the  sector. 
If  the  Diagnostic  determines  the  sector  to  be 
good,  then  the  Diagnostic  routine  is  exitted 
and  control  is  given  back  to  the  Scan 
operation. 
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3.   DIAGNOSTIC  ROUTINE 


The  Diagnostic  routine  is  called  for  the  purpose  of  checking 
media  quality  on  a  given  sector  location,  and  sparing  the 
sector  if  the  media  quality  is  determined  to  be  bad.  When  the 
Diagnostic  routine  is  called  it  will: 

a.  Read  the  target  sector  (specified  by  the  sector  address 
currently  in  RAM),  100  times. 


(1)     If  over  30  CRC  and/or  timeout  errors  occur,  then 
the  Diagnostic  routine  will  write  the  data  block 
into  a  sector  on  the  spares  storage  track  (track  77 
of  heads  0  or  1). 


The  Diagnostic  routine  will  then  write  the  old 
sector  address,  and  its  new  spares  track  sector 
address  in  the  spares  table  in  RAM,  and  after  the 
next  handshake  with  the  host  system  will  update  the 
spares  table  track  (track  77  on  heads  2  or  3). 

The  Diagnostic  routine  is  then  performed  on  the  new 
spare  sector  location  of  the  data  block  to  make 
sure  that  it  is  a  good  media  location. 


Note:  During  Scan  operation  the  spares  table  track  (track 
77  on  disk  surfaces  2  or  3 )     will  be  updated  when 
the  host  computer's  operating  system  initiates 
communication  with  the  Pro-File  (this  will  be  after 
the  completion  of  Scan). 


(2)     If  less  than  30  CRC  or  timeout  errors  occur,  then 

the  Diagnostic  routine  is  exitted,  leaving  the  data 
block  in  its  present  sector  (the  media  must  be  OK). 
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4.  During  Normal  Operation  -  the  Seek  and  Read  routines  will 
be  performed  just  as  they  were  in  the  Scan  operation. 


If  an  error  occurs,  the  sequence  of  operations  is  the  same 
as  that  of  scan  with  the  exception  that  the  retry  and 
spares  threshold  variables  will  be  different  depending 
upon  the  operating  system. 


The  Diagnostic  routine  will  always  be  called  if  the  verify 
fails  during  a  Write/Verify  operation. 


If  a  sector  address  is  in  the  Bad  Block  table,  then  that 
means  that  a  Retry  routine  must  have  been  called  for  that 
sector,  and  during  the  routine  there  was  never  a  good  read 
of  the  data  block. 


This  means  that  the  Pro-File  does  not  have  a  good  data 
block  for  that  sector  and  can't  perform  a  Diagnostic  on 
the  questionable  sector  location  until  it  has  one. 


If  the  host  does  a  write  to  that  sector  address  listed  in 
the  Bad  Block  table,  then  at  that  time  the  Pro-File  has  a 
good  data  block  for  that  sector  so  then  the  Diagnostic 
routine  is  automatically  called  to  verify  the  media  at 
that  location. 


Of  course  if  it  doesn't  check  out  then  the  sector  is 
spared.   In  any  event,  whether  the  sector  is  spared,  or  is 
determined  to  be  good  and  left  as  is,  the  sector's  address 
will  be  deleted  from  the  Bad  Block  table  because  the  Pro- 
File  now  knows  whether  its  media  is  good  or  not. 
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Controller  PCB  Circuit  Descriptions 


What's  in  This  Description 

On  the  next  six  pages  you  will  find  tables  listing  the  pins 
and  their  functions  for  the: 

a.  Host  interface  plug  PI. 

b.  Analog  PCB  interface  plug  P2. 

c.  Z8  Main  Processing  Unit  on  the  Controller  PCB. 

Block  diagram  and  circuit  descriptions  for  the  main  functions 
on  the  Controller  PCB  follow  these  tables. 


For  specific  circuit  diagram  information  refer  to  the 
Controller  PCB  schematic  at  the  end  of  this  section. 
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Controller  PCB  Circuit  Descriptions 


Controller  PCB  to  Host  Interface  (PI) 

The  Controller  PCB  and  the  Host  communicate  via  a  25  pin 
plug,  PI.  Signals  at  PI  on  the  Controller  PCB  are  as  follows: 


PIN 
5,  6, 
8,  11 
12,  13 
22,  23 


SIGNAL  DESCRIPTION 

XD0-XD7      (bidirectional)  /Data  lines  between  the 
Host  and  the  Pro-File. 


RRW  (input)  /Controls  the  direction  of  data  on 

lines  XD0-XD7. 


17 
16 
15 


18 


21 


25 
1 


CMD  (input)  /Initiates  communication  with  the 

Pro-File . 

BSY/INT      (output)  /Notifies  the  Host  of  Pro-File 
status . 

PSTRB  (input)  /When  writing,  this  signal  is 

generated  by  the  Host  to  clock  a  byte  into 
Pro-File's  RAM;  when  reading,  the  pulse 
causes  the  28  to  increment  the  Address 
Counters  and  so  select  the  next  sequential 
address  to  be  read.  During  Read,   the  RAM 
is  always  selected  to  output  the  contents 
of  the  selected  address;  so  after  the  Host 
generates  PSTRB,   it  waits  a  short  time  and 
then  gates  in  the  byte  from  the  I/O  cable. 

TPARITY       (output)  /This  signal  is  high  or  low, 
depending  on  the  parity  of  the  byte 
currently  being  transferred  on  data  lines 
XD0-XD7 . 

CRES  (input)  /When  generated  by  the  Host,  this 

signal  resets  the  Z8  to  its  initial  state. 
This  usually  occurs  at  the  beginning  of 
communications,  but  whenever  it  happens 
depends  on  the  Host. 

CDET  This  signal  is  used  by  Host  interface  to 

detect  a  disconnected  or  broken  cable. 

PHO  (input)  /PHO  is  a  timing  signal  from  the 

Host. 
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Controller  PCB  Circuit  Descriptions 


Controller  PCB  to  Analog  PCB  Interface  (P2) 

The  Controller  PCB  and  the  Analog  PCB  communicate  via  P2.  The 
Analog  PCB  converts  the  Controller  PCB's  digital  data  into 
analog  signals  for  the  disk  media.  Signals  at  P2  on  the 
Controller  PCB  are  as  follows: 


PIN 
12 


32 
10 

34 

30 
22 


15 


26, 
28 


24 


14, 
16, 


SIGNAL 
Nrite  Data 

Read  Data 

Sys  Clock 

Read  Clock 

Read  Gate 
Write  Gate 
Index 


DESCRIPTION 

(output)  /NRZ  serial  data  to  be  written 
on  the  disk. 

(input)  /Digitized  NRZ  serial  data 
recovered  from  the  disk. 

(output)  /Provides  the  10  MHz  system 
clock  to  the  Analog  PCB  for  write 
operations . 

(input)  /  Provides  the  Controller  PCB 
with  a  clock  that  is  in  sync  with  the 
Read  data. 

(output)  /Enables  the  Read  circuitry  on 
the  Analog  PCB. 

(output)  /Enables  the  write  circuitry  on 
the  Analog  PCB. 

(input)  /Index  is  a  pulse  that  occurs 
once  per  disk  revolution  and  is  only 
used  by  the  Z8  during  formatting. 


Write  Sector  Mark     (output)  /Enables  the  Analog  PCB  to 
write  DC  sector  boundaries  during 
formatting . 


Sector  Hark 


(input)  /Signals  the  Controller  PCB  when 
the  heads  have  encountered  a  sector  mark 
on  the  disk. 


Head  Select  1,0  (output)  /Causes  selection  of  one  of 
four  Read/Write  heads. 


Track  0 


(input)  /Indicates  that  the  heads  are 
positioned  over  the  outermost  tracks. 


Precompensation  (output)  /Enables  the  Precompensation 

and  low  current  circuitry  on  the  Analog 
PCB  when  the  inner  tracks  (128  to  152) 
are  being  written  to. 

Stepper  Phases  (output)  /Activates  stepper  motor  coils 
20,  18  to  position  heads.     Generated  by  the  Z8 . 
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Controller  PCB  Circuit  Descriptions 

Z8  Main  Processor  Pin  Descriptions 

The  following  are  signal  descriptions  produced  from  the 
the  Controller  PCB.     The  Z8  has  five  sets  of  pins: 

28  on 

1.  General  purpose  signals. 

2.  Port  0. 
3  .     Port  1 . 

4.  Port  2. 

5.  Port  3. 

1.    General  Purpose  Signals 

PIN  SIGNAL 
2,  3  Clock 

DESCRIPTION 

5  MHZ 

6  Reset 

'Power  OK';     system  reset  line  or  CRES. 

9  AS 

Address  strobe,  used  to  latch  data  from  Port  1 
and  Port  0   [0:3]    into  LS161  counters 
(RAM  address  counters). 

8  DS 

Data  strobe,  defines  data  valid  time  during 
Writes  or  Reads  to  RAM  and  writes  to  8253 
counter. 

7  ZRN 

28  Read/Write  line.     Defines  external  memory 
for  I/O  operation  as  a  Read  or  Write. 

NOTE:  AS,  DS,  and  ZRW  are  tri-stated  when  Port  1  is  placed 
in  the  high  impedance  state. 

2.     PORT  0 

PIN  SIGNAL 
13,14  POO-P02 
15  A8-A10 

DESCRIPTION 

High-order  address  bits,  AB-AIO,  for  RAM 
access.  They  are  latched  into  the  LS161 
address  counter  during  AS. 

16  P03 

PCOMP 

Precomp/Reduce  Write  Current  command  to  disk 
Write  electronics.     (State  is  'don't  care'  if 
not  writing.) 

17,18  P04-P07 
19,20  01-04 

0B2,  OBI,  0A2,  and  OAl  commands,  respectively, 
to  the  stepper  motor  drive  circuitry. 
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Controller  PCB  Circuit  Descriptions 


1^ 


3.  PORT  1 

System  data  bus  (8  bits).  Its  different  functions 
are  listed  below. 


PIN 


SIGNAL  DESCRIPTION 


21 thru  P10-P17    a.  Low  order  address  bits  and  data, 
28  2R7-ZR0  multiplexed  by  AS  and  DS,   for  Z8  RAM 

accesses . 


b.  Data  bits  for  loading  the  8253  counters. 
(LDCTR,  derived  from  DS  when  MSELl  is  low, 
is  the  'Write'   input  to  the  8253.) 

c.  Data  to  1  from  the  Host.     The  Z8  program 
must  set  Port  1  to  the  high  impedance 
state . 

d.  Data  to  1  from  the  disk.     The  Z8  program 
sets  Port  1  to  hi-Z. 


4.  PORT  2 

These  pins  are  programmed  as  inputs  or  outputs  using  a  Z8 

mode  register.  All  pins  are  set  to  hi-Z 
(input  mode)  after  a  reset. 


PIN 
31 


32 
33 


34 


SIGNAL 

P20 

WRTSM 


P21 
TRKO 

P22 
CMD 


P23 

BSY/INT 


DESCRIPTION 

Write  Sector  Mark  (WRTSM)  output.  This  signal, 
used  in  conjunction  with  Format  Enable 
(FMTEN),  which  causes  WTGT  to  be  true,  writes 
sector  marks  on  the  disk.  This  should  happen 
only  during  the  format  operation. 

Track  0  (TRKO)  input.     Indicates  that  R/W 
heads  are  positioned  over  outermost  track. 

Command  (CMD)   input.  This  line  is  set  true  by 
the  Host  via  the  interface  card,  and  it 
indicates  that  the  Host  is  requesting  access 
to  the  controller  RAM.  The  corresponding 
handshake  line,  BSY/INT,   is  a  Z8  output 
described  later. 

Busy/Interrupt  (BSY/INT).  This  signal 
acknowledges  the  CMD  input  via  the  CMD-BSY 
protocol  described  elsewhere.     BSY  can  also 
be  used  to  interrupt  the  Host  if  enabled  on 
the  Interface  card. 


(Continued  on  the  next  page.) 


Appendices 


rev.  11-14-83 


Page  3.31 


Source:  David  T.  Craig 


Page  0179  of  0580 


Apple  ///  Computer  Information  •  Doc  #  78  •  ProFile  Hard  Disk  Repair  Info 

Controller  PCB 

Circuit  Descriptions 

1^ 

(Port  2  pin  description  is  continued  from  the  previous  page.) 

35  P24 

(MSELO)     The  low  order  select  bit  to  control 

MSBLO 

RAM  access. 

36  P25 

(MSELl/PSEL)     High  order  RAM  access  select 

bit.  Also  controls  data  input  to  RAM  from  the 

Host  or  the  disk?  hi  =  disk,  low  =  Host. 

37  P26 

Start/reset  error  ( START/RSTERR ) .  Enables 

START/ 

Read/Write  control  hardware  to  begin  a  Read 

RSTERR 

or  Write  operation  at  the  next  sector 

pulse.     Also  resets  the  CRC  error  flip-flop 

and  the  sector  timing  register. 

38  P27 

Disk  Read/Write     (DRW).  Controls  the  Read/ 

DRH 

Write  inputs  to  the  RAM  for  Host  or  disk 

accesses.    Command  input  to  Read/Write 

hardware.  High  when  Read,  low  when  Write 

5.  PORT  3 

P33-P30  are  inputs  and/or  interrupts;  P37-P34 

are  outputs . 

PIN  SIGNAL 

DESCRIPTION 

5  P30 

Not  currently  used. 

SER  IN 

39  P31 

This  signal  is  generated  on  the  Analog  PCB 

SECTOR 

whenever  it  detects  a  Sector  Mark  on  the 

disk. 

12  P32 

Sector  Done  (SECTDN).   (Input)  Resets  the 

8253 

SECTDN 

byte  counters  and  the  lower  four  bits  of 

the 

RAM  address  counter  when  the  Read/Write 

hardware  is  searching  for  the  target  sector. 

Goes  low  when  the  Read/Write 

operation  has  been  completed.     Stays  low 

until  START. 

(Continued  on  the  next  page.) 
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1^0 


(Port  3  pin  description  is  continued  from  the  previous  page.) 

30        P33  CRC  Error  (CRCERR).  (Input)  Goes  low  if  a  CRC 

CRCERR      error  is  detected  during  a  disk  Read. 

29,10  P34,P35    Head  Select  0,  1   (HSO,  HSl ) .     Binary  coded 


40 


HSO, HSl    bits  to  select  head  0,  1,  2,  or  3. 

P36  Write  Sector  Mark  (VJRTSM).  (Output)  Causes 

WRTSM        sector  marks  to  be  written  on  the  disk  if 

FMTEN  is  high  and  the  Format  jumper  is 

installed . 


P37  Read  Header/Transmit  (RDHDR/TX).  Command  input 

RISDR/TX  to  the  Read/Write  control  circuits.  If 

DRW  (P27)  is  high  and  START/RSTERR  (P26)  is 
low,  RHDHR  hi  will  cause  the  leader  field  on 
the  next  sector  to  be  stored  in  RAM. 
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Principles  of  Operation 

Upon  power  up,  the  28  issues  phase  steps  to  the  Head  Stepper 
motor  on  the  HDA  to  move  the  heads  to  track  77.     The  28  then 
performs  a  Read  operation  to  read  the  Spares  table.     If  this 
is  successful,  the  firmware  in  the  28  will  perform  the  Scan 
sequence. 


(For  a  more  detailed  explanation  of  what  the  firmware  in  the 
Z8  is  doing  (i.e..  Scan,  Seek,  etc.),  or  information  on  the 
format  used  for  the  Pro-File  HDA  (i.e..  Spares  Table,  sector 
header  composition,  etc.),  refer  to  the  Appendices  section  of 
this  manual . ) 


The  power  up  reading  of  the  Spares  Table  and  the  performance 
of  the  Scan  sequence  are  basically  composed  of  Check  Header 
and  Read  operations.  These  operations  are  discussed  later. 


Once  the  Scan  is  completed  and  the  initial  (operating  system 
specific)  handshake  has  taken  place,  the  Pro-File  remains 
idle  until  the  Host  requests  an  operation.  All  Host-requested 
operations  in  the  Pro-File  are  performed  in  three  steps:  the 
Command  Handshake,  the  Check  Header  function,  and  the 
Operation . 


1.  The  Command  Handshake  -  The  Host  sends  command  bytes  to 
the  Pro-File  to  tell  it  whether  to  perform  a  Read, 
Write,  or  Write/Verify  operation,  and  on  what  logical 
block  number  to  perform  it. 

The  28  on  the  Controller  PCB  converts  the  logical  block 
to  location  bytes  (i.e.,  physical  location  on  the  disk; 
target  head,  track,  and  sector)  and  stores  them  in  RAM. 

The  Command  Handshake  is  the  same  for  any  of  the  three 
operations.     (Read,  Write,  or  Write/Verif y ) . 


(Continued  on  the  following  page.) 
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2.  The  Check  Header  Function  -  If  the  target  sector  is  on  a 
different  head  or  track  from  the  one  already  selected, 
the  Z8  will  perform  the  Seek  routine  to  move  all  4  heads 
to  the  target  track  (the  track  containing  the  target 
sector)  and  will  enable  the  target  head  (the  head  over 
the  disk  surface  containing  the  target  track  and 
sector) . 


The  Seek  routine  then  uses  the  Check  Header  function  to 
read  three  consecutive  sector  headers  from  the  track  it 
has  moved  the  head  to,  and  compares  them  with  the  target 
head,  track,  and  sector  bytes  in  RAM. 


The  process  used  in  the  Check  Header  function  to  read 
the  sector  headers  (to  confirm  a  Seek  to  the  right 
track)  is  almost  identical  to  the  first  part  of  the 
Read,  Write,  and  Write/Verify  operations,  which  also 
read  sector  headers  to  find  their  target  sectors. 


3.  The  Operation  -    Once  a  successful  Seek  is  confirmed, 
the  Z8  coordinates  the  circuitry  in  the  Controller  PCB 
and  Analog  PCB  to  perform  it.  Each  operation  follows  a 
different  sequence  of  events. 
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CONTROLLER  PCB  DETAILED  BLOCK  DIAGRAMS 

The  following  is  a  brief  description  of  each  of  the  17 
functional  elements  on  the  Controller  PCB.  Understanding  the 
functions  of  these  elements  will  help  you  to  understand  the 
signal  flow  discussions  later. 

For  more  specific  circuit  diagrzun  information  refer  to  the 
Controller  PCB  schematic  at  the  end  of  this  section. 

28  Main  Processing  Unit  U25 

The  Controller  PCB's  MPU  is  a  Z8  microprocessor,  which  has  a 
self-contained  ROM  program.  It  provides  an  intelligent 
interface  to  the  Host  computer.  It  indirectly  controls  the 
Pro-File's  electronics  by  setting  modes  and  directly  controls 
the  stepper  motor  and  head  selection. 


This  single  chip  is  a  logic  array  specifically  programmed  for 
this  application.  It  performs  complex  and/or  combinational 
logic  functions.  Primarily,  it  controls  the  function  of  the 
address  counter,  the  direction  of  data  to/from  RAM,  loading 
the  counter /timer,  and  the  serial/deserial  register. 


RAM  Address  Counter/Register  UIO,  016,  D17 

The  method  of  use  depends  on  what  operation  is  currently 
going  on.     This  element  can  be  preset  to  a  certain  point  and 
counted  up  through  a  sequential  range  of  addresses  for  RAM 
access.  It  is  also  used  as  an  Address  register  where  it  is 
loaded  with  a  value  for  a  specific  single  access. 


RAM  Dll,  U18 

The  RAM  is  a  two  kilobyte  RAM  array  used  to  hold  data  to  and 
from  the  Host  and  disk.  Various  locations  are  used  to  hold 
status  information  and  the  current  spares  tables. 


Data  Line  Drivers  D4,  05 

These  simple  Line  Drivers  drive  data  to  and  from  the 
Controller  and  Host  interface  PCBs. 


Data  In  MUX  U13,  O20 

This  MUX  is  used  to  direct  data  coming  in  from  the  Host 
interface  PCB  or  from  the  disk.  The  usual  destination  of  its 
outputs  is  the  RAM. 
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Bus  Parity  Checker  U3 

The  BPC  forms  the  other  half  of  the  bus  parity  checking 
circuit  on  the  Host  interface  PCB.  It  constantly  monitors  the 
bus,  checks  the  parity  at  the  Controller  end,  and  sends  its 
sum  to  the  Host  interface  to  be  compared  with  the  sum  on  the 
interface  end.  A  parity  error  should  not  occur  unless  a  cable 
fault  exists. 


BYTC  State  Machine  029,  030 

The  BYTC  (Byte  Control)  element  of  the  State  Machine,  one  of 
the  two  major  elements  of  the  Read/Write  Control  circuitry, 
steps  through  the  control  states  for  each  part  of  an 
operation  at  a  bit-time  rate. 


RWTC  State  Machine  037,  D38 

The  RWTC  (Read  Write  Timing  Control)  element  of  the  State 
Machine,   the  second  major  element  of  the  Read/Write  Control, 
steps  through  the  control  states  necessary  to  control  the 
timing  for  all  the  operations  associated  with  block/sector 
reading  and  writing. 


System  Clock  Selector  031,  D32,  039 

The  SSC  switches  from  the  crystal  oscillator,  used  during 
idle  and  Write  operations,  to  the  Read  clock  generated  by  the 
Analog  PCB  during  the  Read  operation.  This  keeps  the  logic  in 
sync  with  the  data. 


Divide-by-8  Counter 

Counts  the  system  bit-clocks  that  the  System  Clock  Selector 
has  selected  (either  the  clocks  from  the  Controller  PCB's 
crystal  oscillator  or  RDCLKs  from  the  Analog  PCB)  and 
produces  a  positive  transition  from  its  QC  output  for  every 
eight  bit-clocks  received  (one  per  byte).  Its  OB  and  OA 
outputs  enable  the  State  Machine  to  discriminate  phase  (bit 
times)  within  the  processing  of  a  byte. 


Programmable  Counter/Timer  033 

This  chip  receives  the  QC  output  of  the  Divide-by-8  Counter 
as  its  input  clock.  It  contains  three  programmable  counters, 
which  yield  byte-time  information  to  the  Read  Write  Control 
logic,  and  it  basically  keeps  track  of  what  part  of  the 
particular  sector  is  being  processed  by  the  Controller  PCB. 
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Read/Write  Data  MUX  06 

The  Read  Data  MUX  is  used  to  select  one  of  two  sources  of 
data,  either  Serialized  Data  from  the  SER/DESER  register,  or 
NRZ  Read  Data  from  the  Analog  PCB.    When  reading,  it  gates 
NRZ  Read  Data  through  to  the  Serial/Deserial  Shift  Register 
U14.     During  a  Write,  it  gates  serial  data  from  the 
Serial/Deserial  Shift  Register  U14,  to  the  CRC  generator  U35. 


CRC  Generator/Checker  U35,  U36 

The  CRC  (Cyclic  Redundancy  Check)  circuit  is  used  to  compute 
CRC  check  characters  that  are  written  at  the  end  of  each  data 
block  on  disk  during  Write  operations,  to  compute  CRC  for 
Read  data,  and  to  compare  the  result  with  the  CRC  characters 
that  were  read  at  the  end  of  each  data  block 


Deserialized  Data  Register  D21 

This  8-bit  register  temporarily  holds  the  deserialized  data 
from  the  disk  so  that  the  shift  register  can  receive  the  next 
byte.  When  the  logic  is  ready,   it  directs  the  register's 
contents  to  RAM  though  the  Data  In  MUX. 


Serial/Deserial  Shift  Register  U14 

This  register  is  used  to  take  the  parallel  data  from  RAM  and 
shift  it  out  serially  to  the  Analog  PCB  and  to  take  the 
serial  data  from  disk  and  shift  it  into  a  parallel  format  for 
transfer  back  into  RAM. 


Stepper  Motor  Drivers  U7 ,  U8 

The  4  phases  required  for  Stepper  motor  movement  are 
generated  by  the  Z8.     The  current  for  these  signals  is  then 
boosted  by  the  Stepper  Motor  Drivers  U7 ,  and  U8 . 
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PRO-HUE  HOST  INTERFACE 


HOST 
INTERFACE 
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ctio 

BSY 

PSTRB 
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TPARITY 
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CONTROLLER  PCB  SIGNAL  PLOW  DESCRIPTION 

To  understand  Controller  PCB  operation,  you  should  first 
become  familiar  with  data  flow  in  the  three  stages  of  an 
operation;  the  Command  Handshake,  the  Check  Header  function, 
and  the  operation  itself.     The  following  discussions  describe 
each  stage,  first  in  general  and  then  in  detail. 

The  28  is  used  to  condition  the  logic,  but  it  is  not  actively 
involved  with  data  transfers  to/from  the  disk  or  Host;  that 
is  done  by  the  Read/Write  Control  logic  (RWCL  which  is  just 
about  everything  else  on  the  Controller  PCB  except  the  Z8 , 
RAM,  and  Host  interface  circuitry). 

(For  information  on  the  Pro-File  format  on  composition  of  the 
sectors  in  the  format,  refer  to  the  Pro-File  HDA  Description 
in  the  Appendices  section.) 

A.  Cc»nmand  Handshake 

Command  Handshake  General  Explanation 

Assume  that  the  Pro-File  is  initially  sitting  idle  with  the 
BSY  line  high  (not  active),  the  disks  spinning,  and  the  heads 
over  track  155  (Park  position),  waiting  for  the  Host  to  tell 
it  to  do  something.  The  Host  communicates  this  message  during 
the  Command  Handshake. 

The  Host  asserts  CMD  (active  low)  to  initiate  communications 
with  the  28.     Upon  seeing  CMD  going  low,  the  Z8  lowers  its 
BSY  line  and  waits  for  the  Host  to  raise  CMD. 

When  the  Pro-File  sees  CMD  go  high  it  places  a  01  response 
byte  on  the  interface  bus  and  raises  BSY. 

The  Host  sees  the  BSY  line  go  high  and  interprets  the  01  as 
an  ACK,  so  it  lowers  the  RRW  signal.  The  low  RRW  signal 
enables  the  Pro-File  to  write  the  command  bytes  the  Host  will 
send  into  its  RAM. 

The  Host  must  acknowledge  the  Pro-File's  response  with  a  55, 
or  the  Z8  will  abort  the  operation  and  go  back  to  idle.  The 
Host  puts  its  55  response  byte  on  the  bus  and  lowers  the  CMD 
line . 

The  low  RRW  and  the  response  of  55  cause  the  Z8  to  condition 
the  bus  to  receive  the  command  bytes,  which  are  not 
immediately  read  by  the  Z8  but  are  stored  in  RAM  for  future 
reference . 

After  the  Host  puts  each  byte  on  the  I/O  bus,   it  generates 
PSTRB.     The  positive  transition  of  the  negative  pulse  PSTRB 
is  used  to  clock  the  byte  into  the  RAM. 
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When  CMD  goes  low  again,  the  Z8  interprets  the  coramand  bytes 
and  responds  with  the  result  of  its  command  interpretation. 
For  example,  if  the  Host  has  said  to  read  a  block,  the  Z8 
would  respond  with  "02",  which  means  "I'm  going  to  read  a 
block". 

If  it  wants  the  operation  to  continue,  the  Host  must  confirm 
the  response  with  a  55  on  the  bus  again.  If  it  disagrees  or 
has  changed  its  mind,  the  Host  will  send  a  byte  other  than  a 
55  causing  the  Pro-File  to  abort  the  operations. 

Two  handshakes  are  required  to  complete  a  Read  operation.  The 
first  one  is  the  Coramand  Handshake,  and  the  second  is  when 
the  Pro-File  sends  the  Read  data,  and  the  completion  status 
of  the  operation  back  to  the  Host. 

Three  are  required  for  both  a  Write  and  a  Write/Verify 
operation.     The  first  one  is  the  Command  Handshake,  and  the 
second  is  when  the  Host  sends  the  block  of  write  data  to  the 
Pro-File,  and  the  third  is  when  the  Pro-File  sends  the 
completion  status  of  the  operation  back  to  the  Host. 

The  command  identifier  bytes  for  each  of  the  three  commands 
are  as  follows,  00  fro  Read,  01  for  Write,  and  02  for 
Write/Verify.     A  Command  Handshake  message  is  composed  of  the 
following  elements. 


Command 

Identifier    Lcxjical  Block  ♦ 


Retry 
Count 


Sparing 
Threshold 


XX 


Most,  Middle,  and 
Least  Significant 


Host  Host 
Specific  Specific 


The  Pro-File  interprets  CMD  high  as  a  request  from  the  Host 
to  send  a  byte  telling  the  Host  what  the  Pro-File  expects  to 
do  next.  When  the  Pro-File  is  waiting  for  a  command,  it  sends 
an  '01'   in  response  to  CMD  high.  The  Pro-File's  other 
responses  are  shown  in  the  table  below. 


Host's  command  to  Pro- Pile 


Pro-Pile's  Response 


Initiate  handshake  (lowers  CMD)  01 

Read  a  block  0  2 

Receive  Write  data  03 

Receive  Write /Verify  04 
data 


Do  the  Write  or  W/V  on  disk 


06 
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Following  a  Read  or  a  Write,  the  Z8  provides  the  Host  with 
four  status  bytes,  which  are  placed  in  the  buffer  immediately 
preceding  the  data  just  read  or  written.  The  significance  of 
the  individual  bits  is  listed  below: 

STATUS 

7 

Mill 

1  if  Pro-File  received  55  to  its  last  response 

6 

— 

1  if  Write  or  Write/Verify  was  aborted  because  the 
number  of  data  bytes  sent  exceeded  the  data  block 
limits  or  because  the  Pro-File  couldn't  read  its 
spares  table 

5 

- 

1  if  the  Host's  data  is  no  longer  in  RAM  because 
the  Pro-File  updated  its  spares  table. 

4 

— 

1  if  SEEK  ERROR  -  caused  by  Pro-File  being  unable 
in  three  tries  to  read  three  consecutive  headers 
on  a  track 

3 

— 

1  if  CRC  error,  may  occur  only  during  an  actual 
Read  or  verify  of  Write/Verify,  not  while  trying 
to  read  headers  after  seeking 

2 

1  if  TIMEOUT  ERROR  (couldn't  find  target  sector's 
header  in  nine  revolutions  -  Not  set  while  trying 
to  read  headers  after  seeking) 

1 

N.C. 

0 

= 

1  if  operation  is  unsuccessful 

STATUS 

7 

2 

1  if  SEEK  ERROR  -  occurs  if  Pro-File  is  unable 
one  try  to  read  three  consecutive  headers  on 
track . 

in 
a 

6 

1  if  spares  table  overflow  (More  32  sectors  spared) 

5 

N.C. 

4 

s 

1  if  bad  block  table  overflow  occurs  (Less  than  100 
bad  blocks  in  table  ) 

3 

1  if  the  Pro-File  is  unable  to  read  its  status 
sector . 

2 

1  if  sparing  occurs. 

1 
0 

1   if  Seek  to  wrong  track  occurs. 
Not  used. 
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STATDS  3 


7 

S 

1  if 

6 

1  if 

*  5 

1  if 

4 

N.C. 

3 

=s 

N.C. 

*  2 

1  if 

*  1 

1  if 

*  0 

1  if 

*  These 

bits 

STATUS 

4 

7  - 

0 

=  the 

block  after  any  read  error. 


(Continued  on  the  next  page.) 
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When  the  Host  interface's  CMD  signal  goes  high,  the  28 
responds  by  sending  a  "01"  response  byte  up  to  the  ZR  bus, 
and  off  to  the  left  through  the  buffer  to  the  Host  interface. 
(See  figure  on  the  opposite  page). 


The  Host  lowers  RRW  and  CMD.  When  the  Host  interface  lowers 
CMD,  the  Z8  should  see  the  Host's  "55"  acknowledgement  coming 
in  through  the  buffer  to  the  Data  In  MUX  directly  to  the  Z8. 
This  acknowledgement  and  RRW's  being  low  triggers  the  Z8  to 
get  the  RAM  ready  to  accept  the  command  bytes. 


After  the  first  handshake  of  CMD  and  BSY,  the  Host  transfers 
the  actual  command  and  delimiting  bytes.  They  come,  as  do  all 
data,  from  the  Host  through  the  Data  In  MUX,  and  are  then 
stored  in  RAM. 


The  Z8  then  evaluates  the  command  bytes  by  bringing  them  in 
from  RAM.  After  interpreting  the  command  bytes,  the  Z8  gives 
its  response  byte,  which  is  ack'd  or  nack'd  by  the  Host. 
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er  to  the  Controller  PCB  schematic  at  the  end  of  this 
tion  for  the  following  discussion. 

mand  Handshake  Coa^ponent  Explanation 


When  the  Host  lowers  CMD  to  pin  33  of  the  Z8,  the  program 
in  the  Z8  will  lower  BSY  on  pin  34.  When  the  Host  raises 
CMD,  the  28  puts  a  01  on  the  bus  and  signals  the  Host  by 
raising  BSY. 

Because  RRW  is  already  high  to  pin  4  of  U9 ,  the  direction 
of  the  data  on  the  bus  is  from  the  Pro-File  to  the  Host. 


The  Host  interprets  the  01  as  an  ACK  and  lowers  RRW, 
which  changes  direction  of  the  bus.     Then  it  places  55  on 
the  bus  and  signals  the  Pro-File  by  lowering  CMD. 


The  first  phase  of  every  operation  is  always  the  same,  so 
the  program  in  the  Z8  knows  that  after  sending  the  01, 
the  Host  should  respond  with  a  55.  The  28  must  enable  the 
contents  of  the  DI  bus  (should  be  a  55)  to  be  gated  onto 
the  ZR  bus  so  that  it  can  verify  that  the  Host  has  sent  a 
55. 


To  do  this,  the  28  generates  the  low  MSELl  and  MSELO 
signals,   to  enable  the  Write  Multiplexers  (U12  and  U20 ) 
to  select  the  inputs  from  the  DI  bus. 

Once  the  28  senses  that  CMD  has  gone  low  (an  indication 
from  the  Host  that  it  has  put  the  data,   in  this  case  55, 
on  the  data  lines),   it  sends  to  PAL  (U27)  the  combination 
of  inputs  it  needs  to  generate  the  MUXEN  signal,  which 
gates  the  DI  data  onto  the  ZR  bus. 

(For  a  table  showing  the  conditions  necessary  to  generate 
PAL  signals,  refer  to  the  PAL  Function  Table  at  the  end 
of  this  section.) 


With  the  signals  described  above,  a  data  path  is 
established  to  pass  the  55  from  the  DI  (Data  In)  bus, 
through  the  Data  In  Multiplexers  (U13,  and  U20 ) ,  and  onto 
the  ZR  bus.  The  Z8  then  reads  the  55  from  the  ZR  bus. 
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The  Z8  now  knows  that  it  will  receive  some  command  bytes 
telling  it  what  operation  the  Host  is  requesting,  so  it 
puts  the  first  address  it  wants  the  command  bytes  stored 
in  on  the  ZR  bus  and  causes  the  PAL  to  generate  the  LD 
(Load)  pulse  to  pin  9  and  the  clock  to  pin  2  of  each 
Address  Counter. 

This  presets  the  Address  Counters  to  the  address  in  which 
it  wants  to  store  the  first  command  byte.     Note:  AlO  in 
the  address  must  be  low  to  select  RAM. 


The  Data  In  Multiplexers  {U12  and  U20)  are  still  enabled 
to  select  the  DI  bus  inputs  and  pass  them  to  the  2R  bus. 

(Recall  that  after  the  Z8  read  the  55  (Step  #3),   it  sent 
to  PAL  (U27)  the  combination  of  inputs  it  needed  to 
generate  the  SEL  signal  to  RAM). 


A  data  path  is  now  established  to  pass  the  command  bytes 
that  will  shortly  follow  from  the  Host  to  the  DI  (Data 
In)  bus,  through  the  Write  Multiplexers  (U13  and  U20), 
onto  the  ZR  bus. 


The  Host  waits  a  short  period  after  each  byte  is  put  on 
the  lines  for  the  data  to  settle,  and  then  generates  the 
PSTRB  signal. 

Because  of  the  PAL's  current  inputs,  the  PSTRB  signal 
causes  the  PAL  to  generate  the  RAMWRITE  signal  from  pin 
16,  which  stores  what  is  on  the  ZR  bus  into  the  RAM 
address  specified  by  the  Address  Counters. 

PSTRB  also  causes  the  PAL  to  generate  an  Address  Counter 
Clock  from  pin  19,  to  increment  the  Address  Counters  for 
the  next  byte  to  come  in. 

When  the  Host  has  finished  sending  bytes,  it  raises  RRW 
to  pin  4  of  U9,  to  change  the  direction  of  the  Data  bus. 

The  Host  then  raises  CMD  again  to  tell  the  Z8  that  no 
more  command  bytes  are  coming.     Now  the  28  reads  the 
command  bytes  from  RAM  to  interpret  them. 
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13.  To  read  the  command  bytes,  the  Z8  sequentially  sets  the 
Address  Counters  to  the  addresses  of  the  command  bytes. 

RAMSEL  and  an  address  on  the  lines  to  the  2114-type  RAM 
fully  enable  the  RAM  to  put  the  contents  of  the  address 
on  the  ZR  bus.     As  each  command  byte  is  read  onto  the  ZR 
bus,  the  Z8  reads  and  interprets  it. 


14.  If  the  command  is  for  a  Read,  the  Z8  will  respond  by 
putting  02  on  the  ZR  bus. 

If  the  command  is  for  a  Write,  the  response  byte  will  be 
03.  If  a  Write/Verify,  the  response  byte  will  be  04. 

After  the  28  puts  the  response  byte  on  the  ZR  bus  to  the 
Host,  it  asserts  BSY,  signifying  it  is  now  performing  the 
operation.  The  response  byte  is  driven  by  U4  to  the 
interface  of  the  Host. 


15.  The  Host  checks  the  response.     Because  it  knows  which 
command  it  requested,  it  knows  which  response  byte  to 


Since  the  response  byte  is  02,  as  expected,  the  Host 
acknowledges  with  55  and  raises  CMD  (it  is  true  when  low, 
so  high  means  CMD  is  deactivated). 


16.  The  Command  Handshake  is  now  complete.  Once  the  Host 

raises  CMD,  the  Z8  performs  (if  necessary)  a  Seek  routine 
(explained  later)  to  select  the  proper  head  and  move  it 
over  the  target  track. 


17.  If  the  command  is  a  Write  or  Write/Verify,  then  there 
will  be  another  handshake  to  transfer  the  Write  data 
during  the  Seek  routine. 


18.  If  the  command  is  a  Read,  then  once  the  proper  head  is 
selected  and  positioned  over  the  target  track,  and  the 
Seek  has  been  verified,  the  Z8  will  perform  the  Read. 
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B.  Check  Header  Function 

Check  Header  Function  General  Operation 

For  each  Read  or  Write  operation,  the  specific  sector  must  be 
located  and  checked.  This  is  accomplished  by  the  the  28,  and 
the  Read/Write  Control  Logic,  during  the  Check  Header 
function . 


Before  the  28  conditions  the  logic  to  start  a  Read,  Write,  or 
Write/Verify  operation,  it  translates  the  logical  block 
number  requested  by  the  Host  into  target  sector  information 
bytes  (i.e.,  head,  track,  and  sector).     It  then  checks  to  see 
if  the  desired  block  is  in  the  spares  table  and  sets  the 
track,  head,  and  sector  accordingly. 


The  28  then  sets  a  complete  replica  of  the  target  header  into 
a  specific  area  of  RAM.     (For  more  information  on  the  Seek 
routine  and  other  firmware  routines  used  in  the  Pro-File  Z8, 
refer  to  the  Firmware  Routines  Description.) 


Seek  Routine 

The  Seek  routine  is  a  firmware  routine  in  the  28.  It  controls 
selecting  the  proper  head,  positioning  the  heads,  and  putting 
the  Read/Write  Control  Logic  in  the  proper  modes  for  a  Check 
Header  function  after  it  has  moved  the  selects 


If  the  current  block  and  the  last  block  read  or  written  have 
the  same  track  and  head,  the  28  will  exit  the  Seek  routine 
because  the  target  head  is  assumed  to  be  positioned  over  the 
target  track. 


If  the  track  is  the  same  but  the  head  is  different,  the  28 
will  send  out  enable  signals  to  the  target  head,  wait  750us, 
and  then  exit  the  Seek  routine  to  perform  the  Host-requested 
operation . 


If  the  track  is  different,  the  28  will  generate  the  proper 
number  of  stepper  pulses  on  the  stepper  phase  control  lines 
to  position  the  head  where  it  thinks  the  target  track  should 
be.  Then  it  waits  for  the  sector  pulse,  generated  by  the 
Analog  PCB  when  it  detects  a  sector  mark. 
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When  the  Z8  sees  the  sector  pulse  it  starts  the  State 
Machine . 

(For  more  information  on  sector  headers  and  Pro-File  disk 
format  refer  to  the  Pro-File  HDA  description  in  this 
section.) 


Block  Diagram  For  Check  Header  Operation 

The  State  Machine,  in  combination  with  the  PAL,  moves  each 
successive  byte  of  the  header  replica  into  the  SERIALIZER, 
where  they  are  serialized  and  shifted  out  in  sync  with  the 
incoming  NRZRDTA. 


The  target  header  information  and  the  NRZDTA  are  compared, 
and  if  any  difference  exists,  the  State  Machine  aborts  the 
attempt  and  resets  to  wait  for  the  next  incoming  sector 
pulse . 


The  process  is  repeated  until  either  the  header  matches  the 
image  in  RAM  or  a  timeout  error  occurs  (the  Z8  program  is 
waiting  for  the  "sector  done"  from  the  State  Machine).     If  it 
doesn't  see  SECTDN  within  two  revolutions,  the  Z8  will  take 
over  and  go  through  an  error  recovery  routine.) 


If  the  desired  operation  is  to  read  a  block,   the  logic  will 
accept  the  data  in  from  disk  and  will  move  it  into  RAM.  If 
the  operation  is  to  write  a  block,  the  logic  will  be 
conditioned  to  move  the  data  from  RAM  to  the  disk. 


The  circuit  description  for  Check  Header  function  and  the 
Read,  Write,  and  Write /Verify  operations  are  described  in  the 
following  pages. 
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er  to  the  Controller  PCB  schematic  at  the  end  of  this 
tion  for  the  following  discussion. 

ck  Header  Function  Coi^onent  Explanation 

After  the  Command  Handshake,  if  the  28  firmware  has 
interpreted  the  command,  the  first  thing  it  will  do  is 
put  the  location  of  the  target  sector  (i.e.,  head,  track, 
and  sector)  in  RAM.     The  Z8  selects  the  RAM  addresses  the 
same  way  it  did  when  reading  the  command  bytes  in  the 
Command  Handshake  (with  the  Address  Selectors). 


If  the  target  sector  is  on  a  different  head  or  track  than 
the  ones  already  selected,  the  Z8  will  perform  the  Seek 
routine  to  the  target  track  (the  one  containing  the 
target  sector) . 

During  the  Seek  routine,  the  28  issues  phases  from  pins 
17-20  through  U7  and  U8  to  the  Head  Stepper  motor  on  the 
HDA.   It  issues  the  exact  number  necessary  to  put  the 
heads  where  it  thinks  the  the  target  track  is  (this  is  a 
program  function  of  the  28). 


When  the  head  movement  is  completed,  the  28  enables 
(loads)  the  target  head. 


At  this  time,  the  28  lowers  2RW  and  AS  to  cause  the  PAL 
to  produce  the  TIMSEL  signal  out  of  pin  12  to  the 
Programmable  Counter  Timer  U33.     The  28  then  writes 
commands  to  the  Programmable  Counter  Timer  U33  to  program 
the  following  registers: 

a.  OUTl  register  for  555. 

b.  0UT2  register  for  557. 

c.  0UT3  register  for  521. 

The  counts  are  shown  in  the  diagram  on  the  opposite  page 
with  the  events  they  are  timing. 


(Continued  on  the  next  page.) 
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The  Z8  then  causes  the  SEL  signal  out  of  pin  17  of  the 
PAL  to  be  generated.  This  enables  the  RAM  to  gate  the 
contents  of  address  0  (since  that  is  the  address  in  the 
Address  Counters  at  this  time)  onto  the  2R  bus  to  the 
inputs  of  U14,  the  Deserializer  Shift  register. 

Note:  Addresses  0,  and  1  both  contain  all  O's.  The 
sector  location  information  begins  with  the  track  at 
address  2. 


The  Z8  then  generates  the  START  signal  to: 

a.  Remove  the  reset  to  enable  the  ORG  Error  FF. 

b.  Remove  the  reset  to  enable  the  storage  FFs  for  the 
Programmable  Counter/Timer  in  U34 . 

c.  Remove  the  reset  to  enable  pin  13  of  U39  the  System 
Clock  Selector. 

d.  Remove  the  reset  to  enable  the  latches  in  the 
BYTC  {U30)  and  RWTC  (U38)  State  Machine. 


When  the  Analog  PCB  detects  a  sector  mark  (gap)  on  the 
target  track,  it  generates  the  SECTOR  signal  to  pin  30  of 
the  28  and  pin  15  of  U30,  the  latch  for  the  BYTC  State 
Machine,  causing  the  State  Machine  to  advance  from 
sequence  0  to  sequence  1 . 


(Continued  on  the  next  page.) 
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STATE  MACHINE  SEQUENCE  DIAGRAM 


STATE  MACHINE  PHASE  (BIT  TIME)  DIAGRAM 
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State  Machine  Operation 

8.     Each  State  Machine  is  composed  of  a  ROM  device  and  a 

latch.  The  inputs  to  the  ROM  select  the  ROM  address 

to  be 

read  out.  The  bits  in  the  contents  of  this  address  are 

used  as  control  signals  or  select  inputs  to  the  latch. 

The  outputs  of  the  latch  feed  back  around  to  the  inputs 

of  the  ROM  to  select  the  next  address  in  the  sequence. 

9.     Various  events  (i.e.,  SECTOR,  ENDCOUNT,  DATA,  etc.) 

determine  the  sequence  of  the  ROM  addresses  to  be  read 

out  and,  therefore,  which  control  signals  will  be 

enabled.  These  control  signals  regulate  the  sequence 

of 

functions  that  must  occur  for  each  operation.  The 

sequences  for  the  Check  Header  function  are  discussed 

under  that  header. 

10.  Refer  to  the  diagram  at  the  top  of  the  opposite  page 

for 

the  following  discussion.  It  shows  the  sequence  of  State 

Machine  paths  and  the  conditions  that  determine  the 

next 

path  to  be  selected.     For  example,  the  diagram  shows 

that 

during  sequence  0,  the  critical  signal  that  the 

Controller  PCB  is  waiting  for  is  SECTORSYNC  (sector 

mark ) . 

11.  Once  that  signal  occurs,  depending  on  whether  RDHDR 

is 

true  or  not  (RDHDR  is  only  true  while  formatting  the 

HDA),  a  path  is  selected  to  sequence  1  or  5.  During 

normal  operation,  RDHDR  is  low,  so  the  State  Machine 

advances  to  sequence  1. 

At  sequence  1  the  critical  signal  is  ENDCOUNT.  When 

ENDCOUNT  occurs  in  sequence  1,  the  only  path  is  to 

sequence  3,  etc. 

This  diagram  is  true  for  all  operations.     During  the 

Command  Handshake,   the  Z8  interprets  the  command  bytes 

from  the  Host  to  determine  the  operation  requested. 

(Continued  on  the  next  page.) 
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STATE  MACHINE  SEQUENCE  DIAGRAM 
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12.  As  an  operation  is  implemented,  the  Z8  and  PAL  control 
the  selection  of  sequence  paths  with  their  inputs  to  the 
State  Machine  (i.e.,  A4 ,  RDHDR,  CHKHDR/ENAl ,  DRW). 


13.  The  program  in  the  Z8  selects  these  signals  depending  on 
which  operation  it  is  trying  to  implement. 


14.  The  State  Machine  Phase  diagram  at  the  lower  part  of  the 
opposite  page  shows  when  (at  which  bit  time  in  the 
processing  of  a  serial  byte)  a  signal  may  occur  during  a 
sequence . 

For  example,  during  sequence  7,  every  time  a  complete 
byte  of  data  has  been  processed  (OC  goes  high,  indicatim 
8  clocks  have  been  counted  by  the  Divide-by-8  Counter 
U2  2)  at  clock  1  of  the  next  byte,  an  SSTRB  signal  is 
generated  out  of  pin  15  of  U38. 

Although  neither  of  the  diagrams  shows  the  sequence 
during  which  SSTRB  will  occur,  the  lower  diagram  does 
show  the  bit  time  of  a  byte  when  it  might  become  active. 


(Continued  on  the  next  page.) 
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15.  Sequence  0  is  a  wait  state  for  the  State  Machine.  When 
the  SECTOR  signal  occurs  to  pin  13  of  U30 ,   it  produces  a 
low  to  pin  19  of  U37,  selecting  the  ROM  address  that 
advances  the  RWTC  State  Machine  to  sequence  1. 


16.  During  sequence  1,  the  GO  signal  is  generated  out  of  pin 
14  of  U37  (see  Timing  Diagram).     The  GO  signal  enables 
the  Divide-by-8  Counter  to  count  clocks.  During  sequence 
1  the  clocks  selected  by  the  System  Clock  Selector  U39 
are  those  generated  by  the  crystal  oscillator. 


17.  To  review  what  has  happened  so  far:     We  are  still  in  the 
Check  Header  function.     The  heads  have  finished  their 
movement,  and  the  proper  head  has  been  enabled.  Now  the 
Z8  wants  to  confirm  that  the  target  head  is  in  fact  over 
the  target  track,  which  it  does  by  reading  three 
consecutive  sector  headers  and  comparing  their  header 
information  with  target  head  and  track  information 
currently  in  RAM. 

After  the  initial  setup,  the  Controller  PCB  waited  for 
the  Analog  PCB  to  detect  a  sector  mark  that  signified 
that  the  beginning  of  a  new  sector  was  about  to  pass 
under  the  selected  head.  When  the  SECTOR  pulse  occurred, 
it  advanced  the  State  Machine  to  sequence  1. 

The  sector  header  is  the  first  part  of  the  sector  after 
the  first  sync  byte  field.  The  28  doesn't  want  to  read 
the  first  two  bytes  of  any  sync  byte  field  because  they 
are  unreliable. 

So  sequence  1  is  simply  a  control  state  to  hold  the 
circuitry  for  the  first  two  sync  bytes,  in  case  spurious 
data  occur  during  that  period.  (For  more  information  on 
the  composition  of  a  sector,  refer  to  the  Format 
description  of  the  Pro-File  HDA  Description  in  the 
Appendices  section.) 


IB.  Every  time  the  Divide  by  8  counter  counts  8  bit-clocks  it 
produces  a  positive  transition  on  its  OC  output.  This 
signal  goes  to  the  clock  input  of  the  Programmable  Timer 
(U33),  which  decrements  each  of  its  counters  once  for 
every  pulse. 
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19.  Each  QC  also  goes  to  the  State  Machine,  causing  U38  to 
produce  the  SSTRB  pulse  out  of  pin  15  at  phase  1  of  the 
following  byte.     This  signal  goes  to  the  PAL  on  pin  7, 
causing  it  to  increment  to  the  next  Address. 


20.  The  SSTRBs  from  the  first  two  sync  bytes  cause  the 
Address  Counters  UlO,  16,  and  17  to  increment  to  a  count 
of  1   (from  0).     This  causes  the  signal  Al  to  go  to  pin  5 
of  U29,  causing  the  State  Machine  to  produce  the  ENDCOUNT 
signal  putting  the  State  Machine  in  sequence  3. 

21.  Sequence  3  allows  time  for  the  VCO  on  the  Analog  PCB  to 
sync  to  the  sync  byte  field.  While  this  is  happening  the 
Controller  PCB  is  waiting  for  data  (in  this  case  the 
sector  header).  In  sequence  3,  the  RDGT  signal  (pin  7  of 
U38)  is  generated  by  the  State  Machine. 

This  signal  goes  to  the  Analog  PCB  to  enable  it  to 
convert  the  analog  signal  from  the  HDA  head  into  NRZ  data 
(NRZRDTA)  and  to  generate  RDCLKs  in  sync  with  this  data. 

RDGTA  also  goes  to  the  System  Clock  Selector  U31  and  U32 
to  select  RDCLKs  as  the  system  bit  clock. 


22.  Sequence  3  also  causes  the  GO  signal  to  go  low  from  pin 
14  of  U37  in  the  State  Machine.     The  low  GO  signal  resets 
the  Deserializer  chip  (U14).  This  condition  causes  a  low 
output  from  pin  17  of  U14,  which  goes  to  pin  13  of  the 
Exclusive  Or  in  U28 . 


23.  Pin  12  of  U28  is  NRZRDTA.  At  this  point  in  reading  the 
sector,  NRZRDTA  should  be  all  O's  (because  the  sync  bytes 
are  all  O's),  so  pin  12  should  be  low,  which,  along  with 
the  low  pin  17,  results  in  a  low  out  of  pin  11  of  U28 . 

24.  Pin  11  remains  low  until  the  sync  byte  just  before  the 
sector  header  (which  contains  a  1)  occurs;  now  the  inputs 
to  the  Exclusive  Or  are  different,  making  DATA  signal  on 
pin  11  high. 
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25.  As  can  be  seen  from  the  State  Machine  Sequence  diagram, 
the  high  DATA  signal  is  the  condition  that  causes  the 
State  Machine  to  advance  to  sequence  7. 

The  purpose  of  sequence  7  is  to  read  the  sector  header 
field  of  a  sector.  Recall  that  the  Address  Counters  are 
pointing  to  RAM  address  01,  which  contains  O's.     The  Z8 
has  the  first  byte  of  the  target  sector  header  field 
waiting  on  the  2R  bus  (this  byte  is  always  a  00). 

26.  When  the  State  Machine  advances  to  sequence  7: 

a.  The  LDSDS  out  of  pin  12  of  U29  goes  high,  causing  the 
Deserializer  to  load  the  00  from  RAM  address  1  (the 
first  byte  in  the  sector  header  should  also  contain  a 
00)  . 

b.  Every  QC  output  from  the  Divide-by-8  Counter  (happens 
once  per  byte)  to  pin  3  of  U29  will  cause  pin  8  to  go 
high,  causing  the  SSTRB  signal  out  of  pin  15  of  U38 . 

c.  The  CHKHDR  signal  out  of  pin  10  of  U38  goes  high, 
enabling  the  PAL  to  pass  SSTRBs  through  as  Address 
Counter  increment  pulses  to  the  Address  Counters. 


27.  NRZRDTA  that  comes  in  during  sequence  7  should  be  sector 
header  information.  The  first  byte  of  target  sector 
header  information  in  the  Deserializer  is  clocked  out  in 
sync  with  the  NRZRDTA  coming   in  from  the  Analog  PCB. 

These  two  signals  are  compared  in  the  Exclusive  Or  in 
U28.  If  any  bit  does  not  match  up,  this  gate  will  output 
high  causing  the  State  Machine  to  generate  a  SECTDN 
signal  out  of  pin  2  of  U30,  resetting  the  Read/Write 
Control  circuitry  to  sequence  0. 

28.  If  the  first  byte  is  correct,  the  QC  output  from  the 
Divide  by  8  chip  U22  will  cause  an  SSTRB  to  increment  the 
Address  Counters  at  bit  1  of  the  next  byte. 

This  signal  puts  the  next  byte  of  target  sector  location 
information  on  the  ZR  bus.  At  bit  7  of  that  byte,   if  the 
comparison  is  still  OK,  LDSDS  will  occur  to  load  the 
second  byte  of  target  sector  location  information  into 
the  Deserializer  chip. 
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29.  The  16  bytes  of  target  sector  header  information  were 
stored  in  16  memory  locations  of  RAM.  When  the  Address _ 
Counters  increment  past  16,  A4  goes  high,  which  signifies 
to  the  State  Machine  that  a  complete  sector  header  has 
been  checked  and  must  be  OK  because  the  DATA  signal  must 
have  remained  low. 

Signal  A4  causes  the  State  Machine  to  advance  to  sequence 
5  or  6,  depending  on  whether  DRW  is  high  or  low,  which 
depends  on  which  operation  the  Host  requested. 


30.  If  DRW  is  high,  the  State  Machine  will  go  to  sequence  6 
for  a  Read  operation.     If  DRW  is  low  the  State  Machine 
will  go  to  sequence  5  for  a  Write  operation. 
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3.  Operations 

The  first  part  of  all  operations  is  the  Check  Header  function 
(previously  described).  The  following  discussions  deal  with 
each  of  the  three  Pro-File  operations  after  the  Check  Header 
function  has  been  performed,  which  is  after  sequence  7  of  the 
Read/Write  control  circuitry. 

Once  the  Seek  to  the  target  track  is  confirmed,  and  the  28 
has  a  reference  on  where  the  target  track  is,  the  Z8  will 
condition  the  circuitry  for  the  execution  of  an  operation  a 
number  of  sectors  before  the  target  sector,  called  the  sector 
interleave  (because  the  data  come  off  the  disk  too  fast  for 
the  circuitry  on  the  Controller  PCB  to  process  the  target 
sector ' s  header ) . 

The  sector  interleave  is  specific  to  the  Host  operating 
system  using  the  Pro-File  and  to  the  operation  being 
performed . 

After  the  sector  interleave,  when  the  sector  pulse  for  the 
target  sector  occurs,  the  28  enables  the  control  logic  to 
activate  the  circuitry  for  the  operation  requested. 

3.1.1  Read  Operation  General  Explanation 

During  a  Read  operation,  after  the  Check  Header  function, 
NRZDTA  enters  through  the  Read  Data  MUX  into  the 
Deserializer. 

In  the  Deserializer,  NRZDTA  is  converted  to  parallel  bytes, 
and  then  transferred  to  the  Deserialized  Data  Register,  held 
momentarily,  and  gated  through  the  Data  In  MUX  to  the  RAM. 

When  the  sector  (block)   is  complete,  the  control  logic  tells 
the  28  to  lower  the  BSY  line.     It  does,  and  then  the  Host 
uses  PSTRB  to  strobe  the  data  out  of  RAM  through  the  output 
buffer  to  the  Host  interface  PCB. 

The  RAM  address  counter  has  been  set  to  the  beginning  of  the 
data,  and  each  strobe  sent  by  the  Host  increments  the  Address 
Counters  to  the  next  address. 
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^2^0 

Befer  to  the  Controller  PCB  schematic  at  the  end  of  this 
section  for  the  following  discussion. 


3.1.2  Read  Operation  Component  Explanation 

1.    As  can  be  seen  in  the  State  Machine  Sequence  diagram 

after  sequence  7  (the  end  of  the  Check  Header  function), 
if  DRW  is  high  (indicating  the  command  bytes  from  the 
Host  specified  a  Read  operation)  and  A4  goes  high 
(indicating  all  16  bytes  of  the  sector  header  field  have 
been  checked),  the  State  Machine  will  advance  to  sequence 
6 . 


2.     Sequence  6  holds  the  Read/Write  control  circuitry  in  a 
wait  state  during  the  first  two  bytes  of  the  sync  byte 
field  preceding  the  data  field.  These  first  two  bytes  can 
contain  spurious  data  that  could  cause  an  error. 


3.     Because  RDGT  is  not  produced  in  sequence  6,  the  System 
Clock  Selector  U31  and  U32  selects  clocks  from  the 
crystal  oscillator. 


4.     After  two  bytes  of  these  clocks  have  been  received,  the 
Al  signal  from  the  Address  Counters  goes  true,  to  pin  5 
of  U29.  This  causes  the  BYTC  (Byte  Control)  State  Machine 
to  produce  ENDCOUNT  out  of  pin  10  of  U30,  putting  the 
State  Machine  in  sequence  4  (as  shown  in  the  State 
Machine  Sequence  diagram) . 


5.  Sequence  4  allows  time  for  the  VCO  on  the  Analog  PCB  to 
sync  to  the  sync  byte  field.     While  this  is  going  on  the 
Controller  PCB  is  waiting  for  data  (in  this  case  the  data 
field).     In  sequence  4,   the  RDGT  signal  (pin  7  of  U38 )  is 
generated  by  the  State  Machine.     This  signal  goes  to  the 
Analog  PCB  to  enable  it  to  convert  the  analog  signal  from 
the  HDA  head  into  NRZ  data  (NRZRDTA)  and  to  generate 
RDCLKs  in  sync  with  this  data.     RDGTA  also  goes  to  the 
System  Clock  Selector  U31  and  U32  to  select  RDCLKs  as  the 
system  bit  clock. 

6.  Because  the  GO  signal  is  low  again  at  the  beginning  of 
sequence  4  the  Deserializer  chip  (U14)   is  reset.  This 
condition  causes  a  low  output  from  pin  17  of  U14 ,  which 
goes  to  pin  13  of  the  Exclusive  Or  in  U28 . 
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7.     Pin  12  of  U28  is  NRZRDTA.  At  this  point  in  reading  the 

sector,  NRZRDTA  should  be  all  O's  (because  the  sync  bytes 
are  all  O's),  so  pin  12  should  be  low,  which,  along  with 
the  low  pin  17,  results  in  a  low  out  of  pin  11  of  <J28 . 


8.     Pin  11  remains  low  until  the  sync  byte  just  before  the 

data  field  (which  contains  a  1)  occurs;  now  the  inputs  to 
the  Exclusive  Or  are  different,  making  DATA  signal  on  pin 
11  high  . 


9.     As  can  be  seen  from  the  State  Machine  Sequence  diagram, 
the  high  DATA  signal  is  the  condition  that  causes  the 
State  Machine  to  advance  to  sequence  5. 


10.  Sequence  5  generates  either  RDGT  or  WTGT,  depending  on 
the  level  of  DRW.  If  DRW  is  high,  the  command  bytes  from 
the  Host  have  stipulated  a  Read  operation,  so  RDGT  will 
remain  high.  If  DRW  is  low,  WTGT  will  occur.  Sequence  5's 
function  during  Read  is  to  read  the  data  field  from  the 
target  sector  on  the  HDA. 


11.  The  GO  signal  goes  high  at  sequence  5  to  enable  the 

Divide-by-8  Counter  U22  to  begin  counting  RDCLKs  again 
and  to  produce  QC  pulses  once  per  byte  to  decrement  the 
counting  registers  in  the  Programmable  Counter/Timer 
(U34). 


12.  Since  NRZDTA  is  in  serial  form  coming  from  the  Analog 
PCB,   it  must  be  deserialized  and  sent  to  RAM  in  bytes. 
This  is  done  by  the  Serial/Deserial  Shift  Register  U14. 
NRZRDTA  comes  in  to  pins  5  and  6  of  the  Read  Data  MUX  U6 . 
Because  this  is  a  Read  operation,  pin  2  is  low,  enabling 
the  Read  Data  MUX  to  pass  serial  NRZRDTA  to  pin  11  of  the 
Serial/Deserial  Shift  Register  U14. 


13.  The  NRZRDTA  is  clocked  into  the  Serial/Deserial  Shift 
Register  U14  with  RDCLKs  at  pin  12.  At  the  phase  0 
following  a  byte  of  data,  the  contents  of  the 
Serial/Deserial  Shift  Register  U14  are  enabled  to  merge 
onto  the  ZR  bus  by  the  signal  SDSOE  from  pin  13  of  the 
PAL  U27.  This  timing  relationship  can  be  seen  on  the 
State  Machine  Phase  diagram  (shown  in  the  Check  Header 
function  circuit  description). 
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14.  LDSBF  (from  pin  12  of  U29  the  State  Machine)  also  occurs 
at  phase  0,  to  load  the  byte  from  the  ZR  bus  into  the 
Deserialized  Data  Register  U21 . 


15.  Once  U21  contains  a  byte  of  received  data,  its  contents 
merge  on  the  SB  bus.  The  Data  In  MUXers  U13  and  021  are 
enabled  by  the  high  MSELl  signal  from  the  Z8  to  pin  1  to 
select  the  SB  bus,  and  so  pass  the  byte  to  the  data  input 
of  the  RAM. 


16.   In  sequence  5,  the  RWTC  State  Machine  produces  SSTRBs 
each  phase  1  from  pin  15  of  U38 .  This  happens  once  per 
byte,  triggered  by  the  inputs  from  the  Divide-by-8 
Counter  U22. 


17.  During  sequence  5,  the  PAL  U27  generates  the  low  RAMWRITE 
signal,  on  pin  16,  to  the  RAM  each  time  SSTRB  occurs. 
This  enables  the  byte  of  information  from  the  Data  In 
MUXers  U13  and  U21  to  be  stored  into  the  address 
currently  being  selected  by  the  Address  Counters. 


18.  The  SSTRBA  signal  also  increments  the  Address  Counters 
U16,  U17,  and  UlO  after  storing  each  byte  received  from 
the  disk. 


CRC  Operation 

19.     Prior  to  sequence  6,  during  the  Check  Header  function, 
the  Z8  reprogrammed  the  Programmable  Counter/Timer  {U34) 
so  that: 

a.  OUTl  register  contained  553. 

b.  0UT2  register  contained  555. 

c.  0UT3  register  contained  19. 

The  Programmable  Counter/Timer  (U34)  is  enabled  to 
decrement  all  of  its  registers  each  time  an  SSTRB  occurs, 
but  only  while  GO  is  high. 

During  the  sequences  of  the  first  part  of  the  Read 
operation  (including  the  Check  Header  function),  each  of 
these  registers  is  decremented  by  the  following  amounts. 

Sequence  Amounts 


1 
7 


2 

16 
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This  brings  the  amounts  in  each  register  to: 

a.  OUTl  register  contains  535. 

b.  0UT2  register  contains  537. 

c.  OUTS  register  contains  1. 


20.  The  second  byte  received  during  the  data  field  of 

sequence  5  is  never  data  but  instead  is  a  00.     The  GO 
signal  is  high  for  this  byte,  so  the  SSTRB  generated 
during  its  reception  also  decrements  the  registers  in  the 
Programmable  Counter/Timer  (U34).     This  causes  the  0UT3 
register  to  arrive  at  0,  causing  CLRCRC  to  go  high  on  pin 
1  of  an  Exclusive  Or  gate  in  U28. 

NOTE:  Although  the  three  U28  gates  inputting  to  the  CRC 
circuit  are  shown  to  be  exclusive  Ors,  they  are  being 
used  as  inverters. 


21.  The  other  input  to  this  gate  (pin  2)   is  constantly  high. 
Having  two  highs  causes  the  gate  to  output  a  low, 
removing  the  high  reset  on  pin  4  of  the  CRC 
Generator/Checker  U35. 


22.  NRZRDTA  is  going  to  pin  11  of  the  CRC  Generator/Checker 
U35.     This  chip  is  now  enabled  to  use  its  internal  logic 
to  process  each  received  bit  from  the  data  field  and 
reflect  its  CRC  status  with  its  output  on  pin  13.   If  an 
error  occurs,  pin  13  of  the  CRC  Generator/Checker  U35 
will  go  high,  setting  the  CRC  Error  PF  U36,  which 
produces  the  low  CRCERR  signal  to  pin  30  of  the  28. 

The  Z8  then  knows  it  has  faulty  data,  and  will  perform  an 
error  recovery  routine.  (For  more  information  on  the 
error  recovery  routines  used  in  the  Pro-File's  firmware, 
refer  to  the  Appendices  section  of  this  manual.) 


23.  The  OUTl  register  is  also  decremented  by  the  second  byte 
in  the  data  field,  bringing  its  contents  to  534. 

After  the  remaining  532  bytes  of  data,  and  the  two  CRC 
bytes  are  read  from  the  data  field,  the  OUTl  register 
completes  its  count  causing: 

a.  The  CRC  Generator/Checker  U35  to  freeze  its  status. 

b.  The  State  Machine  to  generate  ENDCOUNT  and  advance 


to  sequence  2 . 
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24.  Sequence  2's  purpose  is  to  hold  the  Read/Write  Control 
Logic  in  a  static  state  until  the  Z8  is  finished 
processing  the  CRC  status.     This  happens  when  OUT2 
decrements  to  0,  causing  the  State  Machine  to  output  the 
SECTDN  pulse. 

This  pulse  accomplishes  two  functions: 

a.  It  resets  the  Programmable  Counter/Timer  (U34). 

b.  It  goes  to  pin  31  of  the  Z8. 

When  the  28  receives  the  SECTDN  pulse,   it  samples  the  CRC 
status  from    UBS  and,  when  finished  processing,  lowers 
the  START  signal,  causing  the  Read/Write  Control 
circuitry  to  reset  to  sequence  0. 
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3.2.1  Write  Operation  General  Explanation 

There  are  3  handshakes  for  the  Write  or  Write/Verify 
operations . 

After  completing  the  Command  Handshake  (the  first  handshake), 
the  Z8  conditions  the  Controller  PCB  logic  to  accept  a  block 
of  write  data  from  the  Host. 


During  the  second  handshake,  the  Host  strobes  each  byte  of 
data  into  the  RAM  with  PSTRBs. 

Then  the  Z8  and  Read/Write  Control  Logic  read  the  parallel 
write  bytes  out  of  the  RAM  to  the  Serial/Deserial  Shift 
Register  U14.     U14  is  then  enabled  to  shift  these  bytes  out 
in  serial  to  the  Analog  PCB. 

During  a  Write  operation  the  WTGT  signal  enables  the  Analog 
PCB  to  convert  this  serial  NRZ  data  to  MFM  data  and  then  to 
an  analog  signal  to  be  written  on  the  disk  surface.    Once  the 
Write  is  complete  the  Pro-File  will  go  through  yet  another 
handshake . 

The  third  handshake  allows  the  Pro-File  to  send  the 
completion  status  for  the  operation  back  to  the  Host. 
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Refer  to  the  Controller  PCB  schematic  at  the  end  of  this 
section  for  the  following  discussion. 


3.2.2  Write  Operation  Component  Explanation 

The  following  discussion  explains  the  Write  operation  only  so 
far  as  it  differs  from  the  Check  Header  function. 


1.    As  can  be  seen  in  the  State  Machine  Sequence  diagram 
following  sequence  7  (the  end  of  the  Check  Header 
function),   if  DRW  is  low  (indicating  the  command  bytes 
from  the  Host  specified  a  Write  operation),  and  A4  goes 
high  (indicating  all  16  bytes  of  the  sector  header  field 
have  been  checked)  the  State  Machines  will  advance  to 
sequence  5. 


2.     Sequence  5  will  generate  either  RDGT  or  WTGT  depending  on 
the  level  of  DRW.   IF  DRW  is  low,   that  means  the  command 
bytes  from  the  Host  stipulated  a  Write  operation  so  WTGT 
will  go  high. 

If  DRW  were  high  RDGT  would  occur.  Sequence  5's  purpose 
during  a  Write  is  to  read  the  parallel  write  data  out  of 
RAM  (this  data  was  sent  to  the  Pro-File  during  the  second 
handshake  of  a  Write  operation),  convert  it  to  serial  NR2 
write  data,  and  send  it  to  the  Analog  PCB  in  sync  with 
the  system  clock  from  the  crystal  oscillator. 


3.    Because  RDGT  is  not  being  generated  the  System  Clock 
Selector  U31,  and  U32  will  select  the  output  from  the 
crystal  oscillator  to  use  as  the  system  bit  clock  for  the 
rest  of  the  Write  operation. 


4.     The  WTGT  signal,  pin  5  of  U30,  is  generated  by  the  State 
Machine  as  a  result  of  being  in  sequence  5.  This  signal 
goes  to  the  Analog  PCB  to  enable  it  to  convert  the  serial 
NRZ  write  data  to  serial  MFM  data,  and  then  to  an  analog 
signal  for  the  selected  head  to  store  on  the  disk 
surface . 


6.     After  sequence  7  the  Address  Counters  will  be  set  to  the 
RAM  address  of  the  first  byte  in  the  data  block  to  be 
written . 

The  write  data  block  in  RAM  is  composed  of  22  bytes  of 
zeroes,  then  a  sync  byte  containing  a  1,  then  another 
zero  byte,  and  then  532  bytes  of  data.     During  sequence 
5,  each  write  byte  is  read  sequentially  from  the  RAM. 
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Because  the  State  Machine  is  in  sequence  5,  the  Divide- 
by-8  Counter  U22  will  be  enabled  by  the  high  GO  signal  to 
count  system  bit-clocks  (since  RDGT  is  low  the  System 
Clock  Selector  U39  will  select  the  clocks  from  the 
Controller  PCB  crystal  oscillator). 

Each  QC  output  from  the  Divide-by-8  Counter  U22  will 
produce  an  LSDS  output  from  pin  12  of  U29  in  the  State 
Machine  to  pin  19  of  the  Serial/Deserial  Shift  Register 
U14  enabling  it  LOAD  a  byte  of  write  data  from  the  ZR 
bus.  As  can  be  seen  on  the  State  Machine  Phase  diagram 
(shown  in  the  Check  Header  function  circuit  description) 
LDSDS  occurs  at  phase  7  of  a  byte  to  load  the  next  byte 
from  the  bus . 


In  sequence  5  the  RWTC  State  Machine  will  produce  SSTRBs 
from  pin  15  of  U38.  This  happens  once  per  byte  as  a 
result  of  the  inputs  from  the  Divide-by-8  Counter  U22. 


As  can  be  seen  on  the  State  Machine  Phase  diagram,  SSTRBA 
will  be  generated  at  phase  1  following  the  generation  of 
LDSDS.  And  so  the  SSTRBA  signal  increments  the  Address 
Counters  U16,  U17,  and  UIO  after  the  Serial/Deserial 
Shift  Register  U14  has  accepted  one  from  the  ZR  bus. 

Prior  to  sequence  5  of  the  Write  operation,  during  the 
Check  Header  function,  the  28  reprogrammed  the 
Programmable  Counter/Timer  (U34)  such  that: 

a.  OUTl  register  contained  573. 

b.  0UT2  register  contained  575. 

c.  0UT3  register  contained  39. 

Programmable  Counter/Timer  (U34)  is  enabled  to  decrement 
all  of  its  registers  each  time  an  SSTRB  occurs,  but  only 
while  GO  is  high. 

During  the  sequences  of  the  first  part  of  the  Write 
operation  (including  the  Check  Header  function),  each  of 
these  registers  was  decremented  by  the  following  amounts. 

lence  Amounts 


Sequel 
1 
7 


2 

16 


This  brings  the  amounts  in 

a.  OUTl  register  contains 

b.  0UT2  register  contains 

c.  0UT3  register  contains 


each  register  to: 


555. 
557. 
23. 
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CRC  Operation 

11.  After  the  22  sync  bytes  (which  were  zero's),  and  the 
"one"  sync  byte  (which  was  a  one),  have  been  read  out  of 
RAM  the  0UT3  register  will  be  decremented  to  0,  and  the 
OUTl  register  to  532. 

The  OUT3  register  reaching  0  causes  a  high  from  pin  15  of 
U34,  removing  the  high  Reset  signal  to  pin  4  of  U35  the 
CRC  Generator/Checker.     This  chip  is  now  enabled  to 
process  write  data  bits  to  produce  2  unique  CRC  bytes  for 
the  532  bytes  in  the  data  field. 

12.  Meanwhile  the  Read  Data  MUX  U6  is  enabled  by  the  high 
WTGT  signal  to  select  the  serial  output  of  the 
Serial/Deserial  Shift  Register  U14  at  pin  19. 

This  serial  write  data  is  sent  up  to  pin  11  of  the  CRC 
Generator/Checker  U35.  When  532  bytes  have  been  counted, 
the  OUTl  output  from  the  Programmable  Counter  Timer  U33 
goes  high  causing  the  FRZN/WRTCRC  signal  to  pin  5  of  U28 . 

NOTE:  Although  the  3  U28  gates  inputting  to  the  CRC  circuit 
are  shown  to  be  exclusive  Ors,  they  are  being  used  as 
inverters . 


13.  The  resultant  low  on  pin  10  of  U6  causes  the  CRC 

Generator/Checker  U35  to  change  modes  to  freeze  the  CRC 
generator,  and  clock  out  the  2  CRC  bytes  as  NRZ  Write 
data . 


14.  The  OUTl  signal  also  goes  to  pin  19  of  the  BYTC  State 

Machine  to  produce  ENDCOUNT  causing  the  State  Machine  to 
produce  SECTDN  and  advance  to  sequence  2. 


15.  SECTDN  goes  to  pin  31  of  the  Z8  to  tell  it  that  the 
processing  of  the  sector  is  finished,  and  sequence  2 
simply  holds  the  Read/Write  Control  circuitry  until  the 
28  can  process  the  SECTDN  signal  and  drop  the  START 
signal.  Otherwise  spurious  data  could  be  stored  in  RAM. 


Appendices  rev.  11-14-83  Page  3.89 


Source:  David  T.  Craig 


Page  0237  of  0580 


Apple  ///  Computer  Information  •  Doc  #  78  •  ProFile  Hard  Disk  Repair  Info 

Controller  PCB  Circuit  Descriptions 

3.3.1  Write/Verify    Operation  General  Explanation 

The  Write/Verify  operation  is  a  combined  Write  and  Read.  The 
data  comes  from  the  Host  in  the  same  way  as  it  does  for  a 
Write. 

When  the  Write  opereation  is  complete  the  28  goes  through  a 
verification  of  the  data  written,  much  like  a  Read  operation. 
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ANALOG  PCB 

1.    General  Explanation  of  the  Analog  PCB  Write  Circuits 

For  the  following  discussion  refer  to  the  Overall  Block 
Diagram  of  the  Analog  PCB  on  the  opposite  page. 

The  Analog  PCB  serves  as  the  interface  between  the  Controller 
PCB  and  the  Seagate  HDA. 

It  consists  of  two  main  parts  Write  circuitry  and  Read 
circuitry . 

The  one  Head  Selector  is  shared  for  both  Read  and  Write. 
The  Write  circuitry  consists  of  the  following  circuits: 

a.  Non-Return  to  Zero  ()   to  Modified  Frequency  Modulation 
(MFM)  Write  Encoder  and  Data  Precompensater . 

b.  Write  Driver. 

c.  Head  Select  Matrix. 


1.1    NRZ  to  MFM  Write  Encoder  and  Data  Precompensator 
Circuits 

Prior  to  any  operation  (Write  or  Read),  the  Z8  on  the 
Controller  PCB  sends  the  head  select  matrix  inputs  to  cause 
it  to  select  one  of  the  four  heads  (disk  surfaces). 

During  a  Write  operation,  serial  NRZ  WRTDATA  (Non  Return  to 
Zero  simply  means  the  data  signal  will  be  high  when  a  one  and 
low  when  a  zero  with  no  clocks)  is  converted  to  MFM  data  by 
the  MFM  Encoder/Precompensator .     (For  information  on  Modified 
Frequency  Modulation  refer  to  the  MFM  explanation  at  the  end 
of  this  discussion.) 

The  Write  Driver  converts  the  MFM  write  pulses  to  alternating 
head  current  on  the  selected  head. 

If  the  data  is  being  written  on  an  inside  track  (tracks  128 
to  152),  the  MFM  write  transitions  will  be  peak  shift 
precompensated ,  and  the  Write  current  will  be  reduced  from  24 
ma  to  19  ma. 

The  Write  Driver  and  Head  Select  Matrix  are  covered  in  more 
detail  later. 

For  information  on  Write  Precorapensation  refer  to  the  Write 
Precompensation  explanation  at  the  end  of  this  discussion. 
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2.    Component  Explanation  of  the  Analog  PCB  Write  Circuits 

Refer  to  the  diagram  on  the  opposite  page  for  the  following 
discussion . 

Some  minor  component  value  changes  exist  from  this  drawing  to 
the  production  version.     But,  the  illustration  should  be 
adequate  for  training  purposes.     The  component  population  of 
the  Write  circuitry  is  quite  small.     However,  the  PAL 
(programmed  array  logic-U28)  makes  up  for  that  by  having  a 
large  amount  of  logic. 

2.1  Clock ing- 

The  lOMHz  2F  signal  is  the  master  clock  frequency  from  the 
crystal  oscillator  on  the  Controller  PCB.  It  is  divided  to  IF 
(5MHz)  by  U2  (a  simple  divide-by-two  stage).     The  IF  signal 
is  the  bit  shift  clock  for  the  precompensation  shift 
register.     It  is  also  used  to  keep  the  VCO  synchronized  to 
write  data  during  the  Write  operation.    The  2F  signal 
provides  the  clock  enable  signals  necessary  to  perform 
precompensation  on  the  data  as  it  is  output  from  the  PAL. 

2.2  Precomp  Shift  Register  U29 

U29  has  been  externally  wired  into  a  shift  register.  Its 
output  shift  pattern  provides  five  of  the  inputs  to  the  PAL. 

For  clarity,  the  following  is  a  sketch  of  U29  and  its  signals 
with  the  "in's"  on  the  left  and  the  "out's"  on  the  right. 


TMl  —13  !d5 

I 

T  — 11  !d4 

I 

TPl— 6  !d3 

!  U29 

TP2~4  !d2 

! 

NR2WDTA  3  !dl 

1 


q5  1 

 12 — TM2 
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q4! 

 10 — TMl 

q3! 

1 

 7  T 

q2! 

 5  XPI 

ql! 

 2  TP2 

It  makes  things  easier  if  you  visualize  the  data  stream  in 
reference  to  the  bit  named  "T" .     The  TMx  signals  are  what  T 
was  one  or  two  clocks  ago,  and  the  TPx  signals  are  what  T 
will  be  in  one  or  two  clocks.  The  initial  NRZ  data  is  clocked 
into  ql,  the  next  clock  places  ql  at  q2,  and  so  forth.  The 
whole  intent  is  to  give  the  PAL  a  window  on  the  data  stream 
to  make  the  encoding  and  the  early/late /ontime 
precompensation  decisions  discussed  earlier. 
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2.3  PAL  Chip  028 

U28  is  a  custom  array  of  logic  designed  specifically  for  this 
circuit.  It  consists  of  a  huge  array  of  AND/OR  gates  feeding 
each  D  input  of  its  output  register. 

The  PAL  chip  is  involved  in  two  functions: 

1.  To  convert  the  NRZ  digital  stream  into  a  stream  of 
pulses  conforming  to  the  rules  of  MFM  as  stated 
earlier. 

2.  To  provide  the  gating  signals  to  advance,  retard  or 
leave  alone  the  stream  of  write  data  pulses  called 
"UCWDTA"  (uncompensated). 

As  a  bit  is  being  processed  through  the  PAL  chip,  its 
internal  array  of  AND/OR  gates  receives  inputs  from  the 
Precomp  Shift  Register  U29 ,  telling  the  PAL  which  bit 
combinations  surround  that  bit. 

This  enables  the  PAL  to  determine  when  to  generate  a 
transition  to  convert  it  to  MFM  data  and  what  type  of 
precompensation  (if  any)  to  provide. 

2.4  Precompensation  Gating  027 

UCWDTA  goes  to  the  input  of  a  gate  enabled  with  ELY  (Early) 
and  to  a  delay  line  DLY2 ,  which  delays  the  pulses 
approximately  15  ns  per  stage.  The  outputs  of  the  delay  line 
are  partial  enables  to  the  OT  (Ontime)  and  LTE  (Late)  gates 
respective ly . 

If  there  is  no  precompensation,  (such  as  when  writing  to  the 
outer  tracks),  the  signal  OT  gates  the  first  delayed  data 
line  to  the  WXS  line. 

If  precomp' ing  determines  that  the  data  transition  needs  to 
be  advanced,  then  the  ELY  signal  will  gate  UCWDTA  to  the  WXS 
line;  and  if  the  signal  needs  to  be  retarded,   the  signal  LTE 
will  gate  the  second  delay  of  data  to  the  WXS  line. 

DLY2  provides  the  amount  of  delays  needed  for  each  type  of 
precompensation.  Only  one  signal  (UCWDTA,  ELY,  OT,  or  LTE) 
can  be  true  at  any  one  time. 
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2.4    Precompensation  Gating  D27  (continued) 

The  following  timing  diagram  might  help  make  this  more  clear. 


UCWDTA 
DLY  (5) 
DLY  (9) 
OT 
ELY 
LTE 


iiiii  iiiii  iiiii  iiiii  iiiii 

•  ••••  ••••••«■••  •«•«•  »  m 

IIIII  IIIII  IIIII  IIIII  IIIII 

•  •••••  ••••••••••  •••••  • 

IIIII  IIIII  IIIII  IIIII  IIIII 

IIIII  IIIII 
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I  I  I  I  IIIII  I  I  I  I  III  IIIII 
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NOTE:     this  diagram  is  for  training  purposes  and  does  not 
necessarily  conform  to  the  rules  of  precomp . . . .OK? 

The  leading  edge  of  the  WXS  signal  is  the  working  edge  that 
toggles  the  WXS  FF.     The  slight  shift  of  timing  between  the 
precomp  and  unprecompensated  signal  is  enough  to  increase 
Read  data  recovery  by  several  magnitudes. 

2.5  Miscellaneous  Circuits  n30 

These  drivers  shape  the  TRACK  0  sensor  signal  and  the  INDEX 
pulse  from  the  HDA.     The  Track  0  circuit  forms  a  noise 
latching  function  too  (the  source  signal  is  pretty  ragged). 

2.6  Write  Current  Gating  01,  D2,  U3,  031 

Each  WXS  pulse  from  the  precomp  gating  circuit  toggles  the 
WXS  FF,  U2.  The  result  is  a  divide  by  two  function. 

The  output  levels  of  the  WXS  FF  are  level  shifted  by  the 
first  set  of  transistors  in  Ul . 

The  remaining  transistors  comprise  a  constant  current- 
switching  network.  These  transistors  are  turned  on  and  off 
depending  on  the  state  of  the  WXS  FF. 

During  Formatting,  at  the  end  of  every  sector  the  Z8  on  the 
Controller  PCB  directs  the  Analog  PCB  to  write  a  sector  mark, 
It  does  this  by  putting  a  constant  low  on  pin  13  of  the  WXS 
FF  to  clamp  it  in  the  reset  state  for  a  10-byte  period. 

Each  time  this  happens,  the  heads  output  a  DC  level  (no 
transitions)  for  a  field  (10  bytes  long),  creating  a  sector 
mark . 
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2.6    Write  Current  Gating  (continued) 

A  string  of  zeros  would  not  create  the  DC  level  because  they 
would  be  converted  by  the  MFM  encoder  to  a  5  MHz  signal  at 
the  heads. 

The  Z8  causes  WTGT  to  go  low  and  turns  on  the  current 
switching  circuit  when  it  wishes  to  perform  a  Write 
operation . 

WTGT  (Write  Gate),  when  inactive  (high),  kills  both  sides  of 
the  level  shifter  and,  therefore,  turns  off  both  sides  of  the 
current  source,  effectively  killing  all  write  current. 


The  signal  PRECOMP-LOCUR  is  produced  by  the  28  to  cause  a 
reduction  of  write  current  to  the  heads  when  writing  to  the 
inner  tracks  (128  to  152). 

Normal  write  current  is  about  24  ma.     But,   in  the  inner 
tracks  it  is  reduced  to  slightly  less  than  20  ma  because  the 
bits  are  packed  closer  together. 

The  POWEROK  signal  is  generated  by  the  power  supply.   If  it 
goes  low  that  means  that  the  power  supply  has  detected  a 
power  problem. 

If  the  POWEROK  signal  does  go  low,  this  biases  pin  13  of  a 
transistor  in  U31  to  turn  it  on  inhibiting  any  write  from 
taking  place. 

2.7     Head  Selection  04 

Head  selection  is  done  by  U4  (7445,  one  of  ten  decoder).  The 
signals  HSO  and  HSl  are  code  outputs  from  the  28  to  select 
the  proper  head  (00  selects  head  0,  01  selects  head  1,  10 
selects  head  2,  and  11  selects  head  3). 

Only  one  head  can  be  selected  at  a  time.     The  heads  are 
center  tapped,  and  the  center  is  connected  to  the  7445  to 
create  a  current  path  for  Reading  or  writing. 
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3.     GENERAL  EXPLANATION  OF  THE  ANALOG  READ  CIRCUITRY 


The  following  circuits  are  included  in  the  Read  circuitry: 

1.  Preamplifier  and  Automatic  Gain  Control  (AGC). 

2.  Read  Detector  and  Sector  Mark  Detector. 

4.  Phase  Locked  Loop  (PLL)  consisting  of: 

a.  Phase  Detector. 

b.  VCO  Charge  Pump. 

c.  Voltage  Controlled  Oscillator. 

5.  MFM  to  NRZ  Read  Decoder. 

During  a  Read  operation,  the  preamplifier  amplifies  the  low 
level  (.6  to  2.0  mV)  signal  from  the  selected  head  to  a  200 
mV. 

The  analog  read  signal  is  then  filtered  and  amplified  to  a 
fixed  1.0  V  output  signal  by  the  AGC  circuit. 

This  analog  read  signal  is  fed  to  the  differentiator  and 
gated  detector  to  derive  the  MFM  read  pulses. 

The  PLL  (Phase  Lock  Loop)  synchronizes  its  VCO  to  the  MFM 
read  pulses  and  provides  the  clock  for  the  MFM  to  NRZ  data 
converter. 

The  serial  NRZ  data  and  clock  are  sent  back  to  the  Controller 
for  deserialization. 

During  format  operation,  when  the  initial  sector  identifier 
information  is  written  on  the  disk,  sector  boundaries  are 
written  as  DC-erased  10  byte  fields. 

During  a  Read  operation,  the  sector  boundary  detector  looks 
for  the  absence  of  Read  signals  for  about  10  ms  (to  detect 
the  DC-erased  10  byte  field).     When  it  detects  one,  it  sends 
a  sector  pulse  to  the  Z8  on  the  Controller  PCB. 
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4.    Component  Explanation  of  the  Analog  Read  Circuitry 

4.1    Analog  Preamplifier,  and  AGC  (Automatic  Gain  Control) 
Circuits 

The  Read  circuitry  is  always  on.  However,  because  of  the 
amplitude  of  the  write  signal  through  the  heads,  it  goes  into 
saturation  during  the  Write  operation  and  does  not  reliably 
recover  the  data. 

During  Reading  (not  writing),  the  selected  head  develops  a 
signal  on  the  -x  -y  lines. 

This  signal  is  about  1  mv  and  cannot  usually  be  seen  with 
conventional  techniques. 

Probing  dampens  the  signal  and  induces  so  much  noise  that  the 
signal  is  obliterated.     So  don't  expect  to  see  data  directly 
from  the  heads. 

The  read  signals  from  the  head  are  brought  to  the  first  stage 
preamplifier^  U5 . 

The  devices  used  here  are  ECL  (Emitter  Coupled  Logic),  a  high 
speed  logic  family.  Each  stage  of  the  preamplifier  has  a  gain 
of  12. 

This  means  that  the  approximate  1  mV  head  signal  leaves  the 
first  stage  at  about  18  mV.  The  signal  is  amplified  again, 
and  leaves  this  stage  at  about  200  mV. 

That's  nice  because  the  filter  network  (LI,  L2,  C8 ,  C9 ) 
attenuates  the  signal  about  60%. 

The  analog  read  signal  then  enters  the  AGC  (Automatic  Gain 
Control)  circuit.  PET  transistor  Q3  controls  the  reference 
voltage  to  to  the  amplifier  U6 . 

The  input  to  the  gate  of  0|  comes  from  the  final  output  of 
the  AGC  circuit. 
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If  the  output  goes  up,  the  bias  on  Q3's  gate  will  cause  it  to 
increase  the  reference  voltage  on  pins  11,  and  4  of  U6.  This 
will  cause  the  output  of  U6  to  decrease. 

If  the  output  from  the  AGC  circuit  goes  down,  the  bias  on 

03 's  gate  causes  it  to  decrease  the  reference  voltage  on  pins 

11,  and  4  of  U6 .  This  causes  the  output  of  U6  to  increase. 

The  result  of  this  process  is  that  the  AGC  circuit  is 
continually  striving  to  regulate  the  input  from  the  heads 
into  a  constant  output  level. 

However,  it  takes  a  certain  amount  of  time  for  this 
regulation  to  take  place.  That  is  why  if  you  monitor  TPl  or 
TP2  on  the  Analog  PCB  while  Reading,  you  will  see  an  increase 
in  signal  amplitude  at  the  beginning  of  each  sector. 

During  a  sector  mark,  there  is  little  amplitude  at  pin  7  of 
U8  (the  final  output  of  the  AGC  circuit),  so  Q3  is 
conducting,  putting  the  reference  voltage  for  U6  at  a  very 
low  level. 

The  low  reference  voltages  on  pins  11,  and  14  of  U6  cause  it 
to  amplify  at  maximum  gain. 

When  the  selected  head  starts  receiving  the  next  sector,  U6 
is  still  at  maximum  gain,  so  the  sector  read  signal  leaves  U6 
at  a  comparatively  high  amplitude. 

Since  the  gain  for  the  rest  of  the  amplifiers  in  the  AGC 
circuit  is  constant,  this  high  output  from  U6  is  amplified 
even  further. 

When  pin  7  of  U8  finally  goes  up,  it  causes  03  to  conduct 
less.     This  increases  the  reference  voltage  to  U6 ,  which 
decreases  the  output  of  U6 ,  bringing  the  output  of  the  AGC 
circuit  back  to  its  normal  level. 

This  whole  process  occurs  after  every  sector  mark,  and  can  be 
seen  at  TPl  and  TP2  as  a  flare  in  amplitude  at  the  beginning 
of  each  sector. 
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4.2    Read  Detector r  and  Sector  Detector  Circuits 

The  Read  Detector  detects  transitions  in  the  analog  HFM  read 
signal  and  produces  a  50  ns  pulse  for  each  one  that  occurs. 
The  result  is  called  digitized  data. 

U9,  UlO,  and  DLYl  set  Ull  every  time  a  transition  occurs. 

C20,  R65,  and  R66  make  up  an  RC  network  that  allows  the  set 
output  of  Ull  to  keep  pin  9  of  an  Exclusive  Or  in  UlO  above 
its  threshold  and  pin  7  below  its  threshold  until  the  RC 
network's  time  constant  is  satisfied  (TC  =  50  ns). 

This  process  produces  a  50  ns  digitized  data  pulse  (called 
RDPLS)  out  of  pins  10  and  11  of  this  Exclusive  Or  for  every 
transition  in  the  received  analog  signal. 

(Refer  to  the  timing  diagram  on  page  *  for  an  example  of  the 
timing  relationship  between  the  analog  MFM  read  signal, 
digitized  data,  MFM  data,  and  NRZ  data.) 

The  RDPLS  signal  is  actually  digitized  MFM  data,  so  it  needs 
to  be  converted  to  NRZ  data  and  to  be  sent  to  the  Controller 
PCB. 

It  is  also  used  to  detect  Sector  Marks. 

The  output  of  pins  12  and  13  are  sent  down  to  the  Sector  Mark 
Detector.  The  RDPLS  is  gated  down  through  transistors  on  U12, 
which  pump  a  charge  to  C23  at  the  input  of  U13. 

If  there  are  no  read  pulses  for  approximately  10  ms  (this  can 
only  happen  during  a  sector  mark),  R71  slowly  discharges  C23 
and  causes  U13  pin  12  to  go  high. 

This  signal  is  integrated  to  pin  7  of  U13,  which  produces  a  2 
us  pulse,  called  SECTOR,  to  the  Z8  on  the  Controller  PCB  to 
notify  it  that  a  sector  mark  has  occurred. 

When  read  pulses  reappear  (as  in  the  sync  field  at  the 
beginning  of  a  sector),  C23  quickly  recharges  and  U13  pin  12 
goes  low  again. 
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4.3    PLL  (Phase  Locked  Loop) 

All  of  the  circuitry  described  prior  to  this  point  is 
constantly  enabled. 

However,  from  this  point  on,  signals  will  be  allowed  to  pass 
only  when  enabled  by  the  RDGT  signal  from  the  Z8  on  the 
Controller . 

The  block  diagram  on  the  opposite  page  shows  the  PLL  (Phase 
Locked  Loop)  on  the  Analog  PCB. 

The  PLL  provides  a  clock  frequency  in  sync  with  the  incoming 
MPM  digitized  data  signal  to  enable  the  MFM  to  NRZ  Data 
Converter  to  perform  its  function  and  to  forward  the  serial 
NRZ  data  stream  to  the  Controller  PCB. 

(for  information  on  Modified  Frequency  Modulation  refer  to 
the  MFM  explanation  at  the  end  of  this  discussion). 


The  PLL  has  two  modes: 

1.  The  PLL  is  put  in  the  Idle  mode  when  the  RDGT  signal 
from  the  28  on  the  Controller  PCB  is  inactive  (any  time 
the  28  is  not  actually  performing  a  Read  operation; 
i.e..  Write  or  Idle). 

During  the  Idle  mode  the  PLL  syncs  the  VCO  to  the  master 
clock  frequency  from  the  Controller  PCB.  This  mode  has 
no  real  purpose  and  so  will  not  be  discussed  any 
further. 

2.  The  PLL  is  put  in  the  Read  mode  when  the  28  makes  RDGT 
active  during  a  Read  operation.  During  the  Read  mode, 
the  PLL  syncs  the  VCO  to  the  incoming  MFM  digitized  data 
signal.  This  is  performed  as  follows. 

The  Phase  Detector  compares  the  phase  of  the  VCO  clock 
frequency  with  the  digitized  data  pulses  (RDPLS)  from  the 
read  analog  signal. 

If  the  Phase  Detector  receives  a  RDPLS  before  it  receives  a 
VCO  pulse,  then  the  VCO's  phase  is  lagging  behind  the 
incoming  data,  and  it  needs  to  speed  up.  So,  the  Phase 
Detector  generates  the  INC  (increase)  signal  to  the  Charge 
Pump  circuit. 
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4.3     PLL  (Phase  Lock  Loop)  (continued) 

The  Charge  Pump  circuit  is  then  enabled  to  put  a  positive 
charge  on  C3  2  and  C33. 

C32  and  C33  store  the  VCO  control  voltage  level  that  controls 
the  frequency  produced  by  the  VCO.  The  more  positive  input  to 
the  VCO  now  causes  it  to  increase  its  output  frequency  to 
catch  up  to  the  frequency  of  the  incoming  data. 
If  the  Phase  Detector  receives  a  VCO  pulse  first  (before  a 
RDPLS),  then  the  VCO's  phase  is  leading  that  of  the  incoming 
data,  and  it  needs  to  slow  down. 

So,  the  Phase  Detector  generates  the  DEC  (decrease)  signal  to 
the  Charge  Pump  circuit.  The  Charge  Pump  circuit  is  then 
enabled  to  put  a  negative  charge  on  C32  and  C33. 

The  more  negative  input  to  the  VCO  now  causes  it  to  decrease 
its  output  frequency,  to  try  to  slow  down  to  the  frequency  of 
the  incoming  data. 

The  different  circuits  in  the  PLL  are  explained  in  greater 
detail  on  the  following  pages. 
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4.3.1    VCO  Phase  Detector  and  MPM  to  NRZ  Data  Converter 
Circuits 

There  are  two  main  circuits  shown  on  the  opposite  page,  the 
VCO  Phase  Detector  (U15,  16,  17,  18,  19,  and  22)  and  the  NRZ 
to  MFM  converter  (U20  and  21). 

The  VCO  Phase  Comparator  compares  the  phase  of  the  clocks 
from  the  VCO  (Voltage  Controlled  Oscillator)  with  those  of 
the  incoming  analog  read  signal. 

The  20  MHz  (4F)  output  of  the  VCO  comes  in  to  pin  6  of  FF  "A" 
on  U22.   FF  "A"  of  U22  divides  4F  to  2F  (10  MHz),   FF  "B" 
divides  2F  into  IF  (5  MHz). 

Pins  2,  14,  and  15  from  U22  go  to  the  MFM  to  NRZ  data 
converter.     Pin  3  goes  to  Selector  Gate  "C"  on  U16. 

The  Selector  Gates  are  the  inputs  to  the  Phase  Dectector  and 
are  actually  four  separate  Nand  gates. 

VCO  Phase  Detector  Idle  Node 

During  Idle  mode,  RDGT  from  the  28  through  pin  15  of  U14  is 
low.  This  enables  Selector  Gate  "A"  to  pass  the  IF  master 
clock  frequency  and  Selector  Gate  "D"  to  pass  the  IF  VCO 
frequency. 

This  keeps  the  VCO  in  sync  with  the  master  clock  on  the 
Controller  PCB  (there  is  no  real  reason  for  this,  because  the 
output  NRZRDTA  is  not  enabled  to  go  to  the  Controller  PCB.). 

VCO  Phase  Detector  Read  Mode 

When  the  Z8  is  performing  a  Read  operation,  RDGT  is  high, 
enabling  Selector  Gate  "B"  to  pass  RDPLS  (digitized  MFM  read 
data)  and  Selector  Gate  "C"  to  pass  the  2F  VCO  frequency. 
(Pin  9  is  actually  common  to  both  Selector  Gates  "B"  and 
"C".) 

When  the  Z8  first  initiates  the  Read  mode  by  setting  the  RDGT 
signal  high,  RDGT  enters  pin  5  of  U15  to  generate  a  reset 
signal  to  flipflops  "A"  and  "B"  in  U19  and  flipflop  "B"  in 
U17. 

The  reset  signal  from  pin  11  of  U15  also  presets  flipflop  "A" 
in  U17  causing  the  VCRS  (VCO  Reset)  signal  out  of  gate  "A"  of 
U18.  (Incidently  it  resets  the  VCO  as  its  name  implies.) 
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If  the  Phase  Detector  receives  a  RDPLS  before  it  receives  a 
VCO  pulse,  then  that  means  the  VCO's  phase  is  lagging  behind 
the  incoming  data  so  the  VCO  needs  to  speed  up. 

In  this  case  the  low  out  of  pin  2  of  Selector  Gate  "B"  caused 
by  the  RDPLS  sets  FF  "A"  in  U19  through  pin  6,  causing  it  to 
generate  the  INC  (increase)  signal  to  the  Charge  Pump 
circuit . 

This  signal  enables  the  Charge  Pump  to  put  a  positive  charge 
on  C32,  and  C33  causing  the  VCO  to  speed  up. 

Later,  when  the  2F  signal  from  the  VCO  causes  Selector  Gate 
"C"  to  output  a  low,   it  will  set  FF  "B"  in  U19  through  pin 
11,  gate  "B"  in  U18  will  then  be  fully  enabled  to  reset  the 
FFs  U17,  and  19. 

If  the  Phase  Detector  receives  a  VCO  pulse  first  before  a 
RDPLS,  then  that  means  the  VCO's  phase  is  leading  that  of  the 
incoming  data  so  it  needs  to  slow  down. 

In  this  case  the  low  out  of  pin  15  of  Selector  Gate  "C" 
caused  by  the  VCO  2F  signal  sets  FF  "B"  in  U19  through  pin  11 
causing  it  to  generate  the  DEC  (decrease)  signal  to  the 
Charge  Pump  circuit. 

This  signal  enables  the  Charge  Pump  to  put  a  negative  charge 
on  C32,  and  C33  causing  the  VCD  to  slow  down. 

Later  when  the  RDPLS  signal  arrives,   it  will  cause  Selector 
Gate  "B"  to  output  a  low,  setting  FF  "A"  in  U19  through  pin 
6,  gate  "B"  in  018  will  then  be  fully  enabled  to  reset  the 
FFs  U17,  and  19. 

The  RDPLS 's  are  gated  down  to  U20,  which  takes  the  digitized 
MFM  data  stream  and  beats  it  against  the  function  of  IF  and 
2F  ((VCO)  now  in  sync  with  the  incoming  data)   to  convert  it 
to  NR2  data. 

The  results,  RD  CLK  and  RD  DATA  (this  data  is  in  NRZ  form) 
are  sent  to  the  Controller  PCB. 
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4.3.2    Charge  Pump  and  VCO  circuits 

There  are  two  circuits  shown  on  the  opposite  page,  the  Charge 
Pump  on  the  left  and  the  VCO  on  the  right. 

If  the  Phase  Detector  receives  a  RDPLS  before  it  receives  a 
VCO  pulse,  the  VCO's  phase  is  lagging  behind  the  incoming 
data,  so  the  VCO  needs  to  speed  up. 

In  this  case,  a  high  INC  +  (increase)  and  a  low  INC  -  signal 
come  from  the  Phase  Detector.  The  low  INC  -  turns  its  NPN 
transistor  on  to  send  a  negative  voltage  to  C32  and  C33. 


U25  ampi|^lifies  the  negative  charge  on  C32  and  C33  to  Q2  in 
the  VCO.  Q2  is  biased  by  the  charge  on  C32  and  C33  to  control 
the  frequency  produced  by  the  VCO. 

If  the  Phase  Detector  receives  a  VCO  pulse  before  it  receives 
a  RDPLS  then  the  VCO's  phase  is  leading  the  incoming  data,  so 
the  VCO  needs  to  slow  down. 

In  this  case,  a  high  DEC  +  (decrease)  and  a  low  DEC  -  signal 
come  from  the  Phase  Detector. 

The  high  DEC  +  turns  its  PNP  transistor  on  to  send  a  positive 
voltage  to  pin  5  of  an  amplifier  in  U25.  Which  puts  the 
positive  charge  on  to  C3  2  and  C33  for  storage,  etc. 
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WHAT  IS  MFM  (Modified  Frequency  Modulation)  ?: 


MFM  is  a  scheme  in  which  the  ones  and  zeros  of  a  digital  bit 
stream  are  converted  to  a  stream  of  transitions  (phase 
reversals)  according  to  the  following  rules: 

1.  Ones  always  cause  a  pulse  at  center  cell  time. 

2.  No  more  than  two  cells  can  occur  without  a  transition. 

3.  Only  one  transition  can  occur  per  cell  time. 

4.  Zeroes  will  cause  a  pulse  at  the  start  cell  boundary,  if 
not  preceded  by  a  one . 

Look  at  a  bit  stream  of  001011000. 

cell  time   !  1  !  i  i  i  i  i_         j  , 

digibits  0  0  10  1     "     1     "   *6 6 6*" 


Pulses  occurred  at  the  start  cell  times  for  the  first  two 
zeros.  Then  a  pulse  occurred  at  center  cell  time  for  the 
first  one. 

However,  the  pulse  for  the  third  zero  had  to  be  dropped 
because  the  following  one  would  have  caused  another 
transition  to  occur  less  than  one  cell  time  away.  This  would 
have  broken  Rule  three. 

The  second  and  third  pulses  occur  at  center  cell.  (All  ones 
cause  pulses  at  center  cell,   it's  the  zeros  that  get  played 


The  pulse  for  the  fourth  zero  gets  dropped  because  it  was 
preceded  by  a  one.     The  fifth  and  sixth  zeros  cause  pulses  at 
start  cell  boundaries  because  no  ones  interfere. 

The  diagram  on  the  following  page  might  help  you  to  gain  a 
better  understanding  of  MFM  data  and  its  relation  to  the 
other  methods  of  modulating  data  that  are  used  in  the  Pro- 
Pile. 

For  the  Pro-File,  the  data  frequency  is  5  MHz,  sometimes 
referred  to  as  IF  (2F  would  be  10  MHz,  3F  would  be  15  MHz, 
etc . ) . 
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WHAT  IS  PRECOHPENSATION  ? 


When  one  records  things  at  high  density  on  magnetic  media,  a 
phenomenon  occurs,  called,  "don't  get  too  close  or  I'll  push 
you  away."     This  refers  to  the  polarity  of  the  small  magnetic 
fields,  on  the  disk  surface  associated  with  each  write  pulse. 

Example : 


pulses   

time       111       1.5     !  2.0       !     1     !     1.5       !     1  ! 

push      <-      ->  ->  <-      ->  <-  -> 

direction 

Once  data  is  laid  down  on  the  disk,  the  fields  associated 
with  each  pulse  tend  to  bend  away  from  their  neighbors. 

If  the  data  were  to  be  written  with  no  procompensation ,  three 
conditions  could  occur  when  the  data  are  read  back  from  the 
disk . 

1.  Early  -  a  bit  would  be  picked  up  too  soon  in  relation  to 
the  last  bit  read. 

2.  Late  -  a  bit  would  be  picked  up  too  late  in  relation  to 
the  last  bit  read. 

3.  On  time  -  if  no  pushaways  occur,  the  data  bits  will  be 
picked  up  right  where  they  should  be,  according  to  MFM 

rul ?s . 

To  counteract  the  bit  shifting  in  condition  one  or  two,  when 
the  NRZ  to  MFM  Write  Encoder  and  Data  Precompensator  converts 
NR2  data  to  MFM  data,   it  also  examines  the  relationship 
between  each  bit  in  the  data  stream  and  its  immediate 
neighbors  to  determine  if  it  is  a  one  followed  by  a  one,  a 
zero  followed  by  a  one,  and  so  forth. 

The  Data  Precompensator  uses  this  information  to  determine  if 
the  pushaway  phenomenon  would  occur  between  the  bits  in  that 
pair. 

The  Precompensator  can  shift  the  actual  pulse  timing  for 
Write  data  in  one  direction  or  the  other  in  15  ns  increments. 


Appendices  rev.  11-14-83  Page  3.121 


Source:  David  T.  Craig 


Page  0269  of  0580 


Apple  ///  Computer  Information  •  Doc  #  78  •  ProFile  Hard  Disk  Repair  Info 


Analog  PCB  Circuit  Descriptions 


Precompensation:  (continued) 


This  slight  compensation  makes  the  pulses  read  back  during 
the  Read  operation  appear  to  be  occurring  at  the  correct 
time . 

If  a  bit  pair  looks  like  pushaway  might  cause  a  bit  to  be 
read  early,  the  Precompensator  will  direct  that  bit  to  be 
written  that  much  later # 

If  a  pair  looks  like  pushaway  would  cause  a  bit  to  be  read 
late,  the  Precompensator  will  direct  that  bit  to  be  written 
that  much  earlier. 

And  if  the  bit  pair  looks  like  no  pushaway  will  occur,  the 
Precompensator  will  allow  it  to  be  written  as  is. 

Again,  for  clarity,  if  the  pushaway  effect  was  not 
compensated  for,  the  data  bits,  when  they  were  read,  would  be 
time  shifted,  causing  read  data  errors. 

The  Write  Precompensator  identifies  the  shift  that  would 
occur  and  compensates  for  it  by  shifting  the  write  timing  the 
opposite  direction  of  the  shift. 

That  is  if  a  bit  would  have  the  tendency  to  come  early  it 
would  be  retarded.     If  a  bit  would  have  the  tendency  to  come 
late,  it  would  be  advanced.     If  it  was  going  to  be  on  time, 
why  mess  with  it. 

That's  precompensation,  and  it  only  occurs  on  the  inside 
tracks,  on  the  outside  tracks  the  bits  are  far  enough  apart 
that  pushaway  is  not  a  factor. 
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BIT  CELL 
LOGICAL  DATA 
NRZ  DATA 

fTSz  DATA 
WRITE  CLOCK 

DIGITIZED  DATA 

WINDOW  2F 
WRITE  CURRENT 

WRITE  DATA 
ANALOG  M  F  M 


DIFFERENTIATED 
ANALOG  M  F  M 


10         11         12  13 


ILJl 


JTJ~LJTJT.rLJT.rLJT.PLJn.rLJT.jn 


LIMITED  DATA 


VAT 


Jl 


2T 


Jl 


2T 


Jl 


JLJl 


2T 


J  1 


JL 


1 


120NSEC 
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-  3  BTTt  SErpATOfl  8ETWEtN  VTllTE  BUrffH  WtO  STATUS  TMUS  MO 

0»»  S?-3  SET. 

.  SPURt  T*BIES  UPDATE  OCCUBFO.DUrfEK  DMA  IS  CHAffCtO. 
.  CANNOT  BEAD  3  SECTORS  «TEB  ?  RE$EE« 

-  CAKHOT  FINO  TAHCtT  HCAOE«  IN  9  ROTATIOHS 

-  OfEtATIOH  EAIlfO 
US  I?: 


.  CANHOT  READ  3  SECTOHS  ATTE*  SEEX 

-  HORE  THAN  32  SPARES 

-  HO«E  THAN  100  BAO  HOC«S 

-  CANNOT  PEAO  STATUS  SECTORS 

-  SPARING  OCCURRED 

-  SEEK  TO  THE  WRONG  TtACH 


US  n*. 

-  PROr'llE  WAS  RESET 

-  REOUESTEO  PlOCK  f  OUT  OE  RANGE 
.  BLOC  I.O.  MISMATCH  SET  BT  WST 


-  HOST  RESET  PROriLC 

-  PAD  tm'.r.i  otsPOTE  ER01  PRortiE 

.  PAPITT  FPROR  ON  CABLE 
'US  K: 


lit  OEBUG  DATA 


!S  ft: 


PERCENAGE  Of  READ  EAtlURES  AFTER  READ  COtWAW 
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E.  Controller  Reset  (CMS)  Cn08  end  CnOC  V,—^-*,..^ 

CnOC  sets  the  signal  high;  end  CnOB  resets  it  low.  CRES  resets  the  Z8  MPU  on 
the  controller  card.  Used  in  initializing  the  system  after  unseccessful  seek 
attempts* 

F.  Write  Buffer  {WBU7) — COnO 

A.  write  reference  to  COnO  writes  a  byte  of  data  to  the  RAM  on  the  controller 
card.    For  example,  STA  COnO  writefthe  contents  of  the  host  MFC's  accumulator 
to  a  predetermined  location  in  the  controller's  RAM.    A  read  reference  to  COn' 
does  nothing. 

C.    Clear  Parity  Error  (CUtPE)— -C0n3 

A  vrlte  reference  to  C0n3  resets  the  parity  error  flip-flop. 
E.    Read  Buffer  (RBUT)  COnl 


ead  reference  to  COnl  reads  a  byte  of  data  from  the  controller's  RAM. 


I.    Read  Status  (RSTAT)  C0n2 

A  read  reference  to  C0n2  loads  the  state  of  BST,  the  Parity  FF,  and  "Open 
Cable  Detect"  onto  the  I/O  bus  (bits  7,6,  and  0  respectively). 


CI 


currently  supported  by  SOS. 
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T.M  take  «  tour  of  the  Interface  schemBtic  Get  your  pencils  ready  to  make  * 
ftv  n^Sions^  we  go^-.o  Later  on  ve  won't  have  to  stop  and  repeat  ourselves. 

Data  Bus 

4«  the  upper  right  of  the  drawing  V3,  D6  are  the  major  data  buffering  elements 

2e  IZV  VI  U  the  resistor  networ^L    HE  a  parity  generator /checker  is 
used  «  ve;ify  data  Integrelty  .on  the  bus.  not  to  generate  a  parity  bit  used 
elswfhere  In  the  systea.  except  for  a  error  status  bit. 

Data  from  the  host  is  clocked  into  D3,  an  8  bit  1-tch  with  trl-.t.te  outputs. 
iSe  outputs  are  enabled  when  data  is  being  transferred  from  the  host  to  the 
controller,  when  DEW  is  low. 

Data  from  the  controller  is  allowed  to  pass  through  D6  to  the  I/O  bus  when  DKW 

hig"  host  Q3  is  low.  and  there  is  a  high  PSTR£.    This  gating  is 
accomplished  at  US-IZ. 

The  naritr  circuit  here  is  only  half  of  the  circuit,  the  remaining  half  is  on 
Se  cSSlfer  cird.    Si::^ly  tLre  are  two  P*^^«*!«=^«»;  T.l.T ^ll^.'T" 
the  cable.    And  if  the  total  sua  of  parity  (number  of    one    bits)  doesn  t 
l  status  bit  0  is  .et  «id  stay-  set  until  parity  reset  occurs. 

normal  parity  operation.    Lets  say 'a  byte  of  even  P'^^^^  ••J^, ^^^.^^ 

T^r^^^rl^loTirZ'i^rr^^^^^^  -ThS^i^-Hcron'^ 
Slt^Tntut"  ofthe  generator  on  the  interface.    This  generator  sees  the  even 
d::r^«Tlu.1brL;:rbit       .  odd         and  therefor,  takes  it. 
Zr.  1^1*  will  be  pUced  on  the  J  input  of  n7-2,  and  ^•"^f^'^^^  J^  theory  a 
1«  causes  nothing  to  happen,  the  FF  stays  in  reset  condition.     (/K  input  is 
SapJ^^iJh.lhirefore  the  JK  cannot  be  reset  from  data  Inputs.) 


If  an  odd  byte  is  on  the  bus,  the  checker  on  the  controller  sees  the  odd  sum 
L  ?aJes  2e  RPAEITT  line  low.    This  on  the  Input  of  the  interfaces  checker 
"th  S^oS  bytfon  the  bus  will  again  cause  the  EVEN  output  to  be  low,  again 
St  aJl^mg  the  Parity  Tf  to  be  clocked  to  the  set  condition. 

Bhen  EVEN  output  of  the  Interfaces  checker' is  high  at  the  "^^^^^S  °^ 
/PSTBB  the  Parity  Error  FF  will  set.    When  the  host  checks  the  interface 
iSSJ  S«  Ss^L.  C0n2)  bit  0  will  have  a  "one".    The  error  could  "used 
status  "yt*  '  or  shorted  cable  connection  or  some  such 

ron:i:i7n.''1r.hruli'n:UrrraSy%ccur,  and  is  pretty  much  «  over  kill,  but 
irZs  nJce  to  have,  for  security.  It  is  purely  a  passive  circuit,  it  will  not 
«op  data  transfer!  only  report  the  occurance  of  the  f.rst  error. 


Control /Command  Decoders 

7 
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In  the  lower  left  ••ctlon  of  the  drawing  locate  U15  device  control  decodlf^n* 
D13  I/O  command  decoder  and  latch. 

D15  is  a  simple  1  of  8  decoder.    Once  the  ChEa  Latch  Is  sec  by  an  I/O 
Selection  of  the  slot  1115  decodes  each  successive  DEVSZL  reference  and 
developes  appropriate  strobes.    See  address  reference  description  In  Intro  for 
Interface  section.    It  should  be  noted  that  read  or  write  references  equal  to 
or  greater  than  COnA  have  no  decoded  action. 

Write  References 

COnO         /WBUF  low 
COnl         not  used 
C0n2         not  used 
C0n3         /CLRPE  low 

&ead  References 
COnO         not  used 
COnl         /RBOT  low 
C0n2         /RSTAT  low 
C0n3         not  used 


tri3  is  a  8  bit  addressable  latch  (as  used  on  the  Apple  II  and  ///  main  logics) 
It  decodes  which  bit  is  being  addressed  by  the  action  of  AD,  Al  and  A3;  A2  is 
used  as  the  "data"  input  to  the  latch.    On  the  trailing  edge  of  the  the  I/O 
Select  reference  the  condition  of  those  four  address  lines  are  strored.  It 
is  safe  to  say  that  these  are  flags  t^at  are  being  set/reset,  or  at  least  not 
strobes. 

Table  of  Activity  for  TTIS  Latch    (All  addresses  are  in  the  CNOx  range) 


Bex  Address 

A3 

A2 

Al 

AO 

Action 

(moo 

0 

0 

0 

0 

Resets  CUD  low 

CnOl 

0 

0 

0 

1 

Resets  CSX  low 

Cn02 

0 

0 

1  . 

0 

Resets  INTEN  low 

Cn03 

0 

0 

1 

1 

Resets  DRW  low 

Cn04 

0 

1 

0 

0 

Sets    CMD  high 

Cn05 

0 

1 

0 

I 

Sets  C&V  high 

Cn06 

0 

1 

1 

0 

Sets  INTEM  high 

Cn07 

0 

1 

1 

1 

■    Sets  DRW  high 

Cn08 

0 

0 

0 

Resets  ORES  low 

Cn09 

0 

0 

1 

not  used 

CnOA 

0 

1 

0 

not  used 

CnOS 

0 

I 

1 

not  used 

CnOC 

1 

0 

0 

Sets  CR£S  high 

CnOD-OF 

1 

X 

X 

not  used     (where  Al 

The  next  big  highlight  is  the  circuitry  behind  PSTRB.    This  is  the  master  data 
transfer  strobe  which  Is  generated  anytime  a  byte  is  transferred  between  the 
controller  and  the  host,  be  it  read  or  write  and/or  single  byte  or  DMA  modes. 

PSTRB  is  generated  four  ways.  The  easiest  to  see  is  through  /RBUF.  Each  time 
the  host  requests  a  single  byte  from  the  controller  /REUT  goes  low  and  is  or'd 
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at  05-11         develops  PSTRB,  which  in  turn  enables  the  data  from  the  \^ 
controller  to  be  passed  to  the  I/O  bus.     (so  long  we  have  previously  set  DR/V 
high. ...and  Q3  is  low)  (aside,,,  Q3  is  used  to  gate  data  onto  the  bus  to  avoid 
signal  contention  on  the  bus  and  the  resultant  noise  when  the  various  drivers 
■witch  on  and  off) 

The  next  method  is  byte  at  a  time  writing.    The  host  must  first  set  CB./V  low 
which  enables  the  WSTRBEN  FF  to  be  set  with  the  first  edge  of  /WBUT.  Then  a 
PSTRB  is  developed  with  each  AfBUT.    Because  of  the  action  of  the  gate  which 
develops  A^RSTRB  (05-6)  the  real  write  strobe  is  the  space  after  the  /WVT 
signal  and  the  next  working  edge  of  /WBUT.    After  the  last  /WBUF  the  last  byte 
is  transferred  into  the  controller  by  the  action  of  CE/W  being  taken  back 
high;  thus,  resetting  WSTRBEK  TF  which  will  give  the  last  positive  edge  of 
/URSTKB.    This  method  is  used  in  writing  the  commands  string  to  the 
controller. 

It  should  be  noted  that  if  CR/W  is  held  high  /WSUT  can  be  used  to  write  a  byte 
of  information  to  the  data  latch  which  will  not  be  transferred  to  the 
controller  RAM. . . -*****used  to  load  the  "55"? 

PSTRB  can  also  be  generated  in  a  DMA  transfer  of  data  to  the  controller. 
Again  the  WSTRBEK  FP  must  be  set  with  the  first  positive  tranisition  of 
011-11.    The  Apple  three  conditions  itself  for  a  DMA  and  lowers  /DMAOK  this  is 
gates  /PEl  (FEO)  to  011-13  which  develops  automatic  clocks  to  the  data  latch 
and  to  the  VISTRBiX  FF.    This  auto  strobing  goes  through  the  enabled  05-6  and 
then  to  05-8  as  PSTRB. 


(Background:    The  DMA  talked  about  here  is  not  a  true  DMA  where  the  remote 
device  takes  control  of  the  address  and  data  lines.    It  is  really  more  of  a 
block  transfer  mode  which  is  controlled  by  a  special  routine  in  the  boot  rom. 
The  data  direction  is  controlled  by  the  Cr/W  and  action  of  the  automatic 
pulses  generated  by  al2-6  described  above.    SOS  sets  a  page  in  the  ZPACE 
register  and  then  calls  a  routine  in  ROM  which  causes  the  HPO  to  cycle  through 
the  address  of  a  page  (Itself  running  In  its  ZFAGZ  which  causes  the  ZPAGE 
register  to  be  gated  onto  the  Address  buss.    It  is  all  very  fixed  in  nature  so 
once  called  it  will  go  through  the  looping  routine  in  ROM  until  It  falls  out 
and  goes  back  to  normal  stuff.) 

The  remaining  method  of  generating  PSTRB  is  a  DMA  transfer  from  the  controller 
to  the  host.    In  this  case  (3L/W  is  left  high,  which  is  inverted  and  is  present 
at  the  input  of  010-9.    The  Apple  ///conditions  itself  for  the  block 
transfer  and  lowers  DMAOR.    The  same  autogeneration  of  pulses  occurs  at  012-6, 
but  this  time  the  buffer  010-4  is  enabled  and  passes  these  pulses  directly  to 
05-10  and  PSTRB  is  toggled. 

Remember  we  are  transferring  data  from  the  controller  to  the  host.    That  means 
we  BBist  be  writing  to  the  Apple  ///  memory.    The  pseudo  write  pulse  on  the  R/W 
line  is  accomplished  with  the  output  of  010-8  which  is  tied  to  the  R/W  line  of 
the  1/0  bus.    The  auto-strobes  of  D12-6  enable  the  low  at  UlO-9  to  be  passed 
to  the  output. 


The  gate  012-11  can  be  used  to  enable  an  IRQ  to  the  host  when  INTEN  is  high 
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the  «ppropri*te  state  of  the  BST/INT  line  Is  reached.    This  however  is 
iaplemented  In  tKe  initial  SOS  Driver. 

The  remaining  logic  is  either  drivers  or  very  elementary  bit  buffers  used  to 
gate  the  interface  status  bits  to  the  1/0  bna. 

SPECIAL  NOTE:  the  S-C  network,  at  TJ12-3  and  the  inductor  on  tI12-8  are  used  to 
squelch  an  oscillatory  condition  which  could  occur  in  the  logic  supporting  the 
DMA  process. 
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'Jialog  cardi 

The  «nalog  card  serves  as  the  Interface  between  the  controller  card  and  the 
Seagate  HDA.    It  consists  of  the  NRZ  to  MFM  write  encoder,  write  driver,  head 
select  matrix,  AGC  preamplifier,  read  detector,  PU,,  MFM  to  NR2  decoder,  and 
sector  detector. 

The  head  select  matrix  selects  one  of  the  four  heads  for  a  read  or  %rrite 
operation.    During  a  write  operation,  serial  NR2  write  data  and  clock  (5  ME2) 
are  converted  to  MFM  write  data.    The  MFM  write  transitions  are  peak  shift 
precompensated  on  the  inside  cylinders,  128  to  152.    The  write  driver  converts 
the  MFM  %rrite  pulses  to  alternating  head  current.    On  the  inside  cylinders, 
the  write  current  is  reduced  from  24  to  19  ma  peak. 

During  a  read  operation,  the  automatic  gain  controlled  preamplifier  amplifies 
the  low  level  (.6  to  2.0  mv)  head  signal  to  a  fisced  1.0  v  output  signal.  This 
analog  read  signal  is  fed  to  the  differentiator  and  dated  detector  do  derive 
the  MFM  read  pulses.    The  phase  lock  loopp  synchronizes  its  VCO  to  the  MFM 
read  pulses  and  provides  the  clock  for  the  MFM  to  NR2  data  separator.  The 
serial  KKZ  data  and  dock  are  sent  back  to  the  controller  for  deserialization. 

During  the  format  (initial  set  up  of  the  disk)  operation,  sector  boundaries 
are  written  as  DC  erased  10  byte  fields.    During  a  read  operation,  the  sector 
boundary  detector  looks  for  the  absence  of  read  signals  and  sends  a  sector 
pulse  to  the  controller  at  the  end  oft  the  10  byte  field. 

Block  diagram 

For  the  first  pass  lets  divide  the  diagram  into  sections.    The  top  left  is  the 
only:  write  circuit  which  drives  the  heads  during  the  write  operations.  The 
rest  of  the  drawing  Is  used  in  the  read  node.    The  one  of  four  decode  head 
selector  la  shared  for  both  read  and  write. 

During  a  write  WBTDAIA  Is  shifted  through  the  MFM  encoder/precompensator  to 
the  write  driver  which  drives  the  selected  head  of  the  drive.    It  is  time  to 
define  MFM  and  precompesation.    MFM  is  a  scheme  in  which  the  ones  and  zeroes 
of  a  digital  bits  stream  are  converted  to  a  stream  of  transitions  (reversals) 
following  certain  rules.    In  reference  to  the  bit  cells  and  their  respective 
boundaries,  a  zero  causes  a  reversal  at  a  boundary  and  a  one  causes  a  reversal 
at  center  cell  time.    However  no  reversal  can  be  1/2  cell  time  from  a  previous 
reversal.  So  the  following  rules  come  about: 

A*  Ones  always  cause  a  pulse  at  center  cell  time. 

B.  Zeroes  cause  a  pulse  at  leading  cell  boundary  if  not  precedeed  by  a  one. 

Simple?    Well  lets  look  at  a  bit  stream    of  001011000. 

call  time         !  !.....<.....<  !  t  >  !..... J  1 

digibits  0  0  1  01  1  0  o  'o' 
pulses  ~  ~  

You  can  now  see  that  pulses  occured  at  the  leading  cell  time  of  the  first  two 
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leroea.    Then  a  pulae  occured  «t  center  cell  tlae  of  the  first  one.  Howe 
the  pulse  for  the  third  zero  had  to  be  dropped  because  It  would  have  occur 
at  a  half  cell  distance  from  the  preceding  pulse.    The  second  and  third  ones 
occur  at  center  cell  (remember  all  ones  cause  pulses  at  center  cell  and  Its 
the  zeroes  that  get  played  vlth).    The  pulse  for  the  fourth  zero  gets  dropped 
because  It  was  preceeded  by  a  one.    The  fifth  and  sixth  zeroes  cause  pulses  at 
leading  cell  boundaries  nomally. 

How,  that  Is  am.  Modified  Frequency  Modulation.    Frequecy?    Why  1  thought 
you'd  never  ask.    Its  5  ME2  or  sometimes  referred  to  as  IF. 

What  pray  tell,  then.  Is  "precompensation".    Well,  when  one  records  things  at 

.  J.I.     J  — — .    «    nKsnmoana    nfflir-tt    rallvfj.     "doc't    SBt    tOO  Cl08< 


What  pray  tell,  tnen,  is    precompensacion  .    wexj.,  wueu  uuc  icv-u^-o  •...^e- 
high  density  on  magnetic  media  a  phenomena  occurs  called,  "don't  get  too  close 
or  I'll  push  you  away."    This  is  in  reference  to  the  small  magnetic  fields  of  - 
associated  with  each  one  of  the  pulses.    Lets  look  at  the  pulse  stream  of  the 
above  example  again: 


pulses  .....  ........  ...........  .....  

time  I     1    1     1.5      !        2.0        !     1     !    1.5      !     1  ! 

direction         <>  >  <>'<*> 

of  push 

Xhe  fields  associated  with  each  pulse  tend  to  bend  away  from  their  neighbor, 
which  results  In  a  slight  tlaae  shift,  early,  ontlme,  or  late  In  reference  to 
the  pick  up  (read)  head.    To  combat  this  shifting  the  precompensation  circuit 
which  is  encoding  the  pjilse  stream  looks  at  the  string  and  can  shift  the 
actual  pulse  timing  one  direction  or  t^e  other  in  15ns  increments  (during 
write  operations).    This  very  slight  compensation  will  make  the  pulses  read 
back  during  the  read  operation  appear  to  be  occuriag  back  at  the  "correct" 
tine. 

Again,  for  clarity.    If  left  alone  the  fields  when  read  would  be  tlae  shifted. 
The  write  precompensator  shifts  the  write  timing  the  oppposite  dlrecrion  of 
the  shift.    That  is  if  a  bit  would  have  the  tendency  to  come  early  it  would  be 
retarded,  if  a  bit  would  have  the  tendency  to  come  late  it  would  be  advanced.  ^ 
If  It  was  going  to  be  on  time,  why  mess  with  it.    That's  precompesatlon,  and  ^ 
it  only  occurs  on  the  inside  tracks,  on  the  outside  tracks  the  bits  are  far 
enough  apart  to  not  mess  with  one  another. 

Their  is  more  to  the  read  circuitry.    The  very  small  signal  from  the  selected 
head  la  amplified  and  then  amplified  again  (with  automatic  gain  control)  then 
the  peaks  are  detected  and  are  used  to  keep  the  VCO  in  tune  and  are  decoded 
from  MFM  to  NS2.    ^"fhere  are  no  peaks -^^t,  while  a  sector  mark  is  detected. 

That  wasn't  too  much  description,  but  thats  all  that  happens.  It  just  takes  a 
lot  of  circuitry  to  do  it. 


/7 


Source:  David  T.  Craig 


Page  0288  of  0580 


Apple  ///  Computer  Information  •  Doc  #  78  •  ProFile  Hard  Disk  Repair  Info 


Source:  David  T.  Craig 


Page  0289  of  0580 


Apple  ///  Computer  Information  •  Doc  #  78  •  ProFile  Hard  Disk  Repair  Info 


AMALOG  dRCUITRT  IN  A  LITTLE  MDSI  DEPTH 

For  easy  of  working  with  the  document  a  nultisheet  drawing  of  the  analog 
•chenatic  has  been  prepared,     (there  are  some  very  minor  component  value 
changes  from  this  drawing  to  the  production  version. .. -but  not  enough  to  not  / 
understand  the  way  it  works) 

A  copy  of  the  analog  block  diagram  with  dotten  boxes  around  circuit  groups 
have  the  sheet  numbers  of  the  analog  schematic  for  reference  so  you  can  relate 
the  detail  to  the  overall  picture. 

Section  One    Write  MTM  Encoder  and  Write  Precompensation. 

The  circuit  population  of  this  group  is  quite  small  however  the  PAL 
(programmed  array  logic-tI28)  makes  up  for  that  in  actual  equlvilant  logic. 
Refer  to  appendix  on  PAL's 

Clocking — 

The  2F  (lOMHZ)  is  the  master  controller  crystal  oscillator  frequency.  It  is  ^ 
divied  to  IP  by  02  (  a  simple  divide  by  two  stage).    The  IF  (5>m2)  is  the  bit    3l(  - 
shift  clock  for  the  precompensation  shift  register.    It  is  also  used  to  keep     /  c  i'V- 
the  VCO  sync'd  during  the  write  operation.    2P  is  used  to  update  the  outputs 
of  the  PAL  register. 


PEECQMP  SELPT  REGISTTE 


KSZ  data  is  shifted  into  029  (74LS1T4)  which  is  externally  wired  into  a  shift 
register  (normally  a  hex  d-type  latch).    This  string  of  delayed  bits  form  five 
of  the  inputs  of  the  PAL.    For  clarity  the  foUowing  is  a  schetch  of  the  same 
part  with  the  "in'a"  on  the  left  and  U»e  "out's  on  the  right  with  the  names  of 
the  signals  (used  in  the  PAL  program  listing)  supplied. 


TKl— 13  ld5  q5!- 

1  1 
T  —11  !d4  q4I- 


d3  q3 

U29 
d2  q2 


dl 
dk 


ql 
rs 


-12— TK2 
-10— TMl 

-7   T 

-5  ^TPl 

-2  TP2 

-1  Soft  5VDC 


The  Initial  NRZ  data  is  clocked  into  ql,  the  next  clock  places  ql  st  q2  and  so 
forth.    The  whole  intent  is  to  give  the  PLA  a  window  on  the  data  stream  to 
Biake  the  encoding  and  early/late/ontime  precompensation  decisions  discussed 
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•*rlter.  It  mmkms  thlngB  •*«ler  vi»u*llie  the  data  •treaa  in  reference  to 
bit  nanad  "T".  The  TMx  signals  are  vhat  T  was  1  and  2  clocks  ago,  and  the 
signals  are  what  T  will  be  in  1  and  2  docks. 

MFM/PR2C0MP  PAL 

To  keep  us  going  the  PAL  (16R6)  is/.custoi8  array  of  logic  designed  for  just 
this  circuit.    It  consists  of  a  hugh  array  of  AND/OR  gates  feeding  each  D 
input  of  the  output  register.    Each  output  is  represented  in  a  foraiula  in  the 
appendix.    The  equivilant  logic  is  also  In  the  appendix,  and  if  conventional 
7400  logic  were  to  have  been  used  the  chip  count  would  be  Increased  by  about 
16  to  18.    This  little  ges  saves  a  lot  of  landscape  (and  aoney). 

Dslng  the  information  previously  divulged  the  PAL'a  function  la  sUaply  to  make 
the  HE2  digital  streaa  in  to  a  atreaa  of  pulses  conforming  to  the  rules  of  MPM 
stated  earlier.    The  other  function  is  to  provide  the  gating  signals  to 
advance,  retard  or  leave  alone  the  stream  of  pulses  called  "tJCUDTA" 
(uncoBq>en8ated)  - 

PSECOMP  GATING 

DCVJDTA  goes  to  the  input  of  a  gate  enabled  with  ELY  and  to  a  delay  line  which 
delays  the  pulses  approximately  15  na  per  stage.    The  outputs  of  the  delay 
line  are  gated  with  OT  and  LTE  respectively.  _  — i- 

Simply  if  there  is  no  precompenstatloq  (outer  tracks)  the  signal  OT  gates  the 
first  delayed  data  line  to  the  VXS  Une.    If  precomp'lng  then  if  the  data 
transition  needs  to  be  advanced  ELT  gates  UCWDXA  to  the  VXS  line;  and,  if  the 
signal  needs  to  be  retarded  the  signal  LTE  gates  the  second  delay  of  data  to 
the  BXS  line. 

The  signals  of  DCBDTA,  ELY,  OT,  and  LTE  are  syncronous  and  only  one  of  ELY.OT, 
or  LTE  can  be  true  at  one  time. 

The  following  timing  diagram  might  help  dear  it  up  a  little. 


TTC^TA  .....  ..... 

0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0   0  0  0  0 

DATA  dl  ......  .....    ••• 

DATA  d2   • 

OT   ••• 

ELY   

LTE   


0  »  0  »  * 


»    0    it   0  » 


^3XS(precsip)   

^5  (norm) 


*  0 »  0 


0  0  0 


0  0  0  0 


'000 


NOTE:  this  diagram  is  for  training  ^purposes  and  does  not  necessarily  conform  to 
to  the  rules  of  precomp  OK?  f 

The  leading  edge  of  the  WXS  singal  is  the  working  edge  that  toggles  the  WXS  FF 
the  very  sight  shift  of  timing  between  the  precomp  and  unprecompensated  signal 
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Is  enough  to  Increase  read  data  recovery  by  several  magnitudes. 
KISC  Circuits  on  sheet  1  ' 

The  little  buffers  shape  the  TRACK  0  sensor  signal  and  the  INDEX  pulse  from 
the  HDA.    The  Track  0  circuit  foras  a  little  noise  latching  function  (the 
source  signal  is  pretty  ragged). 

WRITE  CURRENT  GATING  AND  HEAD  SELECTION  (SHEET  2) 

The  WXS  signal  developed  in  the  precomp  gating  circuit  toggles  the  WXS  FF,D2, 
with  each  pulse  that  is  developed.    So,  the  result  is  a  divide  by  two 
function. 

The  outputs  of  the  WXS  FT  are  level  shifted  by  the  first  set  of  tranaitors  in 
Dl»    The  remaining  transistors  comprise  a  constant  current  switching  network. 
And  they  follow  the  command  of  the  WXS  FT.    The  WXS  FF  is  clamped  reset  during 
the  hardware  fonaat  (Write  Sector  Mark)  routine.    This  will  cause  the  heads  to 
write  a  field  (10  bytes  long)  with  no  intelligence.    Remember  a  string  of 
zeroes  would  result' in  a  2.5  MHZ  signal  at  the  heads  due  to  the  MFM  encoder. 

WTGT  will  allow  the  current  switching  circuit  to  turn  on  when  WTGT  is  true. 
WTGT  (Write  Gate)   .when  inactive,  will  kill  both  sides  of  the  level  shifter 
and  therfore  turn  off  both  sides  of  the  current  source  effectively  killing  all 
write  current. 

The  signal  ■/PRECOHP*LOCUR  will  cause  a  reduction  of  write  current  to  the  heads 
when  writing  in  the  inner  tracks.    The  normal  write  current  is  about  25  mils 
but  in  the  inner  tracks  it  is  reduced  to  slightly  less  than  20  mils. 

Bead  selection  is  done  by  U4  (7445,  one  of  ten  decoder).  The  signals  BSD  and 
HSl  are  binary  selections  of  the  head  from  the  Z8.    Only  one  head  can  be 
selected  at  a  time.    The  heads  are  center  tapped  and  the  center  is  connected 
to  the  7445.    The  selected  head  now  has  a  current  path  for  reading  or  writing. 

The  read  circuitry  is  always  on... however  it  goes  into  saturation  during  the 
write  operation  and  does  not  reliably  recover  the  data. 

During  reading  (not  writing)  the  selected  head  develops  a  signal  on  the  -x/-y 
lines.    This  signal  is  about  1  nv  and  usally  cannot  be  seen  with  conventional 
techiquea.    Probing  dampens  the  signal  and  induces  so  much  noise  it  is 
obiterated.    So  don't  expect  to  see  data  right  off  the  heads. 

ADTOMATIC  t^ATW  CONTROLLED  AMPLIFIER  (SBEET  3) 

The  read  signals  from  the  head  are  brought  to  the  first  stage  preamplifier. 
The  devices  used  here  are  ECL,  but  are  not  used  in  their  intended  application 
or  environment.     (Don't  worry  it  works  fine).    Each  stage  of  the  preamplifier 
has  a  gain  of  12.    This  means  that  the  approximate  1  mv  head  signal  leaves  the 
first  stage  at  about  18  mv.    The  signal  is  amplified  again,  and  leaves  this 
stage  at  about  200  mv. 

Thsts  nice  because  the  filter  network  attenuates  it  about  602  just  before  it 
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gets  to  the  next  anpllfler.  This  «ii:pllfier  has  a  circuit  which  will  contro 
it8  gain.  qit(FET  resistor)  is  the  feedback  port.  By  controlling  the  bias 
the  gate  of  Qllthe  gain  t«  controlled  shunting  effect  the  FET  has  on  pins  4 
and  11  of  U6. 

The  output  of  this  amplifier  is  reference  shifted  by  the  transistors  of  U7. 
The  rest  of  VI  and  the  stages  of  V8  are  the  gain  control  for  the  FET.  Simply 
if  the  amplitude  of  the  incoming  signal  has  peaks  less  than  previous  peaks  the 
gain  will  increase.    If  the  peaks  are  higher  than  previous  peaks  then  the  gain 
will  be  reduced.      A  normal  occurance  is  that  as  the  heads  traverse  the  sector 
mark  the  AGC  will  cause  the  amplification  to  go  to  maximum.    So  as  the  data 
Immediately  returns  after  the  sector  mark  the  amplification  is  usually  far  too 
high  and  one  can  see  very  strong  signals  just  after  the  sector  mark  but  they 
quickly  regain  the  normal  gain.      Conversely,  during  the  write  operation  when 
there  is  a  very  strong  signal  present  at  the  x/y  lines  the  gain  is  reduced  to 
the  minimun,  and  the  circuit  requires  a  little  time  to  recover  normal  gain 
when  writing  stops. 

READ  DETECTOR  AND  SECTOR  DETECTOR  (SHEET  4) 

The  Read  Detector  simply  cleans  and  shapes  the  signal  and  by  delaying  itself 
in  one  path  clocks  itsel<^ through  tJll  and  the  action  of  UIO  and  C20  decern 
transitions  of  Ull  and  develop  50  ns  pulses  at  each  transition. 

The  RDPLS  go  on  to  be  seperated  but  perform  another  function  on  this  sheet. 
The  RDPLS  is  gated  down  through  012  trannys  which  pump  a  little  charge  to  C23 
at  the  input  of.  013.    If  there  are  no^read  pulses  (as  during  a  sector  mark) 
R71  slowly  discharges  C23  and  causes  tl3-12  to  switch.    When  read  pulses 
reappear  (as  in  the  sync  field)  023  quickly  recharges  and  tri3-12  flips  back. 
This  direction  of  flip  is  intergrated  to  013-10  and  an  approximate  2usec  pulse 
is  developed,  SECTOR.    This  is  directly  connected  to  the  28,  so  it  can  do  its 
thing. 


SOURCE  POLSE  GATIHC 

PHASE  COMPARATOR 

DATA  SEPERATOR        (SHEET  5) 

Hhen  we  are  not  reading  (RDGT  false)  a  lot  of  the  circuitry  in  this  section  is 
disabled.  The  major  activity  is  to  keep  the  VCO  at  near  optimum  frequency  and 
in  phase  with  the  master  oscillator  clock,  (the  fact  that  it  is  in  phase  with 
the  master  clock  is  a  irrelevant  fact,  it  just  ends  up  in  phase.) 

When  not  reading, the  master  osc  derived  IF  (5MHZ)  signal  is  gated  through  to 
the  phase  lock  Itoop  detector.    The  actions  of  017,019  in  relation  to  VCO's 
derived  IF  clock  will  cause  the  VCO  to  lock  on  the  edges  of  the  master  clock 
and  keep  at  frequency.    Also,  when  not  reading-the  data  seperator  is  turned 
off. 

When  reading  and  RDGT  is  true«the  phase  comparator  is  now  looking  at  the  edges 
of  the  data  pulses  and  locks  on  their  edges.    If  the  pulses  are  coming  a 
little  faster  than  the  VCO  frequency  the  VCO  is  told  to  INC.    If  the  VCO  is 
faster  than  the  frequency  of  the  pulses  it  is  told  to  DEC.    An  INC/DEC 
decision  is  made  at  each  data  pulse.    If  the  VCO  is  right  on  no  change  is 
commanded. 
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The  KDPLS't  «re  gated  down  to  1120  which  takes  the  pulte  etream  and  beata  ^ 
against  the  functions  of  IT  and  2T  (VCO).    The  results  are  SD  OK  and  RD  DATA. 

VCO  (SHEET  6) 

The  VCO  is  comprised  of  three  elements.  The  RESTNC  GATE,  the  DJC/DEC  control, 
«nd  the  Oscillator  itself. 

tI26  pulses  very  quickly  at  the  beginning  of  each  read  gate  on  the  first  read 
pulse.    This  action  syncronizes  the  VCO  to  the  phase,  if  the  VCO  starts 
getting  out  of  phase  it  is  resync'd. 

The  INC/DEC  pumps  more  charij-'^nto  C32  or  decreases  the  charge  on  C32.  The 
ai^lifier  reads  this  and  alters  the  potential  at  the  gate  of  Q2.    This  bias 
shift  will  affect  the  resultant  frequency  of  the  oscillator.    Swings  In  the 
bias  are  directy  proportional  to  swings  in  frequency.      The  oscillator 
centers  on  20  MB2. 
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-•kDESCRIPTION- 

^]s;  PAL  FEPFCPMS  N~.2  TO  MFM  ENCDDlNSt 
-■■^        Tni  EARLV.    CN'  TIME,    AND  LATE 
te-'&NALB  FDR  WP.ITE  ?PECDM=EN5-T:C:: 
NOTE  THAT  ALL  OUTPUTS  ARE  ACTIVE  HIGK- 
SO  THE  ZEPOS  0"  THE  FUNCTIONS  AP.E 
IMPLEMENTED   IN  THE  EQUATIONS. 
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The  Profile  controller  card  consists  of  four  main  sections;  the  MPU  (28),  2T. 
byte  RAM,  serializiJig/deserlalizlng  and  error  detectin  logic,  and  the 
read /write  control  logic. 

Functionally,  the  controller  communicates  with  the  Apple  ///,  provides  signals 
to  read  and  write  aerial  data  on  the  disk,  moves  the  heads  to  the  proper 
track,  and  monitors  error  conditions. 

The  28  MPO  provides  an  intelligent  Interface  to  the  Apple.    Blgh  level 
commands  (e.g.  read,  write,  status  and  associated  data)  are  communicated  the 
the  MPD  via  the  RAM,  then  interpreted  and  executed,    the  results  of  the 
operation  (completion  statua  bytes,  disk  data)  are  passed  back  to  the  Apple 
•Jia.  the  RAM.    Access  to  the  RAM  is  controlled  by  the  MPU  as  a  function  of  its 
current  state  and  the  C«D  input  from  the  Apple  interface  card.    The  MPTJ 
responds  to  the  Apple  with  the  BST  line.    The  CMD/BST  handshake  establishes 
dlrectin  of  data  transfer  between  the  controller  and  the  Apple,  and  determines 
when  the  Apple  begins  and  ends  its  data  transfer.      Once  the  data  transfer  has 
been  completed,  the  MPTJ  regains  control  of  the  memory  and  either  executes  the 
command  or  returns  -to  an  idle  condition  if  a  command  has  just  been  completed. 

COSTROLLER/DISK  ISTERPACZ 

The  controller  card  outputs  signals  to  the  analog  card  over  a  25-pin  conductor 
flat  cable.    The  function  of  the  analog  card  is  to  translate  between  the 
digital  data  stream  at  the  controller  and  the  analog  signals  compatible  with 
the  heads  and  disk  media. 

Signals  at  the  Interface  are  as  follows: 


(1  &  o) 

(output) 

(output) 

(input) 

(input) 


Write  Data  (output) 
Head  Data  (input) 
dock 
Read  Gate 
Write  Gate 
Sector 
Index 
Phaes  Al,2  (output) 
Bl,2 

Write  (output) 

Sector  Mark 

Head  (output) 

Select  1.0 

Track  0  (input) 


READ /WRITE  SEEK 


Serial  Data  to  be  written  on  the  disk. 
Serial  Data  recovered  from  the  disk. 
Defines  when  Write  and  Read  Data  are  valid. 
Enables  read  circuitry  on  analog  card. 
Enables  write  circuitry  on  analog  card. 
Defines  sector  boundaries. 

A  pulse  which  occurs  once  per  disk  revolution. 
Activates  stepper  motor  coils  to  position  heads. 

Writes  DC  sector  boundaries. 

Causes  selection  of  one  of  four  read/write  heads. 

Indicates  that  the  heads  are  positioned  over  the 
outermost  tracks. 


The  MPU  supervises  the  remaining  hardware  on  the  controller  via  signals  on  its 
1/0  ports  and  through  control  information  stored  in  RAM.    The  MPU  directly 
controls  the  stepper  motor  phases  to  move  the  actuator  and  heads  from  track  to 
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track  (»eek  control),  •elect*  one  of  four  re«d/wrlte  heads,  and  %n:ites  sec 
marks  on  the  disk  during  the  virgin  formatting  operation  (at  the  factory). 

Bead/Write  functions  are  performed  by  the  Read/Wrtie  Control  Logic  on  command 
from  the  MPU.    This  logic  in  turn  controls  the  parallel  to  serial  conversion 
when  writing,  and  the  serial  to  parallel  conversion  vrtien  reading;  data 
transfer  to  and  from  RAM;  and  the  CRC  (Cyclic  Redundancy  Check);  and  outputs 
an  error  signal  to  the  MPU.    If  an  error  occurs,  the  MPU  will  automatically 
perform  a  data  recovery  procedure  if  the  number  of  CRC  errors  on  a  given       -  - 
sector  exceeds  a  predetermined  level.    If  the  error  rate  persists,  the  sector 
will  be  spared  (relocated  to  an  other  area  of  the  disk).     .Vf  c-ci'  _i 


OTHER  CONTROLLER  FUNCTIONS 


To  prevent  heat  'buildup  in  the  drive,  the  MPU  removes  power  from  the  stepper 
motor  if  no  commands  have  been  received  in  .75  seconds.    After  3  seconds  it 
will  move  the  head  to  a  non  data  area  and  shut  dom  again. 

The  BSY  signal  controls  the  activity  LED  which  will,  turn  on  whenever  the 
controller  is  idle  (not  busy). 


3^ 
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C0NTR0UJ31  DETAILED  BLOCK  DIAGRAMS 

The  first  thing  we  need  to  do  is  to  get  familiar  with  where  the  data  goes  In 
each  one  of  the  various  nodes.    Once  we  understand  %mere  it  is  supposed  to  go 
It  is  a  lot  easier  to  understand  how  the  control  logic  gets  the  job  done.  By 
not  bothering  with  the  super  detail  at  this  point,  or  using  the  assumption 
that  it  does  it  as  if  it  were  a  nystery  of  life.    Trust  usl 

COKTROLLER/INTEM'ACE  COMMAND  HANDSHAKE 

The  MPD  having  done  its  previous  command  is  sitting  idle  and  is  waiting  for 
the  Apple  to  tell  it  to  do  something.  The  interface  raises  CMD  and  the  MPU 
starts  its  thing. 

Dpon  seeing  CMD  going  high  the  MPU  raises  its  EST  line  and  places  01  on  the 
Interface  bus.    The  apple  must  aclc  the  Profiles  response  with  a  55  when  it 
lowers  the  CMD  line  or  the  profile  will  abort  the  operation  and  go  back  to 
idle.    When  the  interface  lowers  CMD  (and  has  acked  the  response  with  55  the 
MPU  conditions  the  bus  to  receive  the  command  bytes. 

The  command  bytes  are  not  read  by  the  MPU  at  this  time  but  are  stored  in  the 
RAM.   'When  CMD  goes  high  again  the  MPU  interprets  the  command  bytes  and 
responds  with  the  result  of  its  command  interpretation  (For  example:    if  the 
apple  had  said  to  read  a  block,  the  KPU  will  respond  with  "02"  which  means 
"I'm  going  to  read  a  block").    The  api>ie_must  confirm  the  response  with  a  55 
on  the  bus  again.  If  it  disagrees  or  has  'changed  its' mind  any  other' byte  will 
cause  the  Profile  to  abort  the  operation. 

It  rffT^*"  two  coBsaand  handshakes  to  complete  a  Read  operation,  and  three 
handshakes  for  both  a  write,  and  a  write/verify  operatin. 

Let's  now  look  at  each  operation's  handshake  routine: 

Read  Operation 

1.  The  Apple  raises  CMD. 

2.  Profile  places  01  on  the  bus  and  signals  the  apple  by  raising  EST. 

3.  The  Apple  places  55  on  the  bus  and  signals  Profile  by  lowering  CMD. 

4.  The  apple  then  transfers  the  read  command  bytes  to  profile  ram. 

5.  The  apple  the  raises  CMD  again. 

6    Profile  looks  at  the  command  bytes  and  reponds  with  02  and  raises  EST. 

7.  Apple  checks  response,  acka  with  55  and  lowers  CMD. 

8.  Profile  then  goes  and  reads  the  desired  block,  keeping  EST  high. 

9.  When  finished  reading  block  from  disk  to  RAM,  Profile  lowers  BSY. 

10.  Apple  then  transfers  data  from  Profile  Ram  to  its  own. 
11. Operation  complete. 

Write  Operation 

1.  The  Apple  raises  CMD.  ,    ^       .  . 

2.  Profile  places  01  on  the  bus  and  signals  the  apple  by  raising  EST. 

3.  The  Apple  places  55  on  the  bus  and  signals  Profile  by  lowering  CMD. 

3fc 
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4.  The  «ppl*  then  tr*nafera  the  write  command  bytea  to  profile  r»m. 

5.  The  epple         raleea  CMD  again.  " 

6    Profile  loolta  at  the  command  bytes  and  reponds  with  03  and  ralsee 

7.  Apple  checks  reaponae,  acits  with  55  and  lowers  CMD. 

8.  Apple  then  tranafers  block  to  Profile  RAM 

9.  When  flnlahed  transferring  block  to  RAM  Apple  ralaes  CMD. 

10.  Profile  placea  06  on  bus  and  raises  BST. 

11.  Apple  checks  response  puts  55  on  bus  and  lowers  CMD. 

12.  Prof lie  writes  data  on  disk  and  updates  status  bytes  in  RAM. 
13  When  done  writing  Profile  lowers  BS^. 

lA.Apple  transfers  status  bytes  from  Profile  RAM  and  sees  If  OK. 
15. Operation  complete. 

Write/Verify  Operation 

1.  The  Apple  raises  CMD. 

2.  Profile  places  01  on  the  bus  and  signals  the  apple  by  raising  BS7. 

3.  The  Apple  placea  55  on  the  bua  and  signala  Profile  by  lowering  CMD. 

4.  The  apple  then  tranafers  the  write/verify  command  bytes  to  profile  ram. 

5.  The  apple  the  raises  CMD  again. 

6    Profile  looks  at  the  command  bytes  and  reponds  with  04  and  raises  BSY. 

7.  Apple  checks  response,  acks  with  55  and  lowers  CMD. 

8.  Apple  then  transfers  block  to  Profile  RA>1 

9.  When  flnlahed  transferring  block  to  RAM  Apple  raisea  QID. 

10.  Profile  placea  06  on  bus  and  ralaea  BST. 

11.  Apple  checks  response  puts  55  on  bua  and  lowers  CMD. 

12.  Profile  writes  and  verifies  data  on^  disk  and  updates  status  bytes  in  RAM. 
13  When  done  writing  Profile  lowers  BST. 

lA.Apple  tranafers  status  bytes  from  Profile  RAM  and  sees  if  OK. 
IS .Operation  complete. 

This  simple  handahaklng  protocol,  seema  a  bit  cumbersome  but  It  allows  very 
coT^lete  control  and  acknowledgement  of  every  action  before  it  is  allowed  to 
go  ahead. 

We  have  gone  through  system  level  data  movement  but  \rtiat  goes  on  inside 
Profile?    Thought  you'd  never  ask. 

The  simplest  operation  Is  the  read. 

Pirst  one  very  simple  statement,  the  MPT3  is  used  to  condition  the  logic  but  Is 
not  really  actively  involved  with  data  tranafers  to/from  disk  or  the  Apple, 
that  is  done  by  the  Read/Write  Control  logic.    Now  let's  go. 

Thi  Read  Operation  Command  Handshake  is  complete  and  the  MPU  has  seen  both 
command  responses  ack'd.    It  then  conditions  the  logic  to  start  a  read.  First 
it  interprets  the  block  number  requested  and  selects  the  proper  head,  and 
alters  the  stepper  phase  control  lines  to  match  the  proper  track.     It  then 
places  the  head, track, sector  Infromation  in  RAM  for  comparison  with  Infomatin 
returning  from  the  disks  headers.    After  proper  timeouts,  if  there  was  alter  a 
head  and/or  track  change  it  starts  the  Read/Wrtie  control  Logic  (hereafter 
referred  to  as  RWCL) . 

37 
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In  the  overview  in  the  introduction  it  was  stated  that  there  were  three  or 
four  naia  circuit  groups  in  the  controller.    Well  that's  true,  and  they  are 
again: 

1.  MPU 

2.  &AH 

3.  Serializer/Beserializer 
A.  Read/Write  Control 

The  simplifed  block  diagram  shows  the  overall  relationship  of  these  elements. 
But  it  certainly  doesn't  help  understand  operation.    So  Lets  get  a  little  more 
detailed  in  the  block  diagram  department.    The  next  level  of  block  breaks  the 
controller  into  17  elements. 

1.  Data  buffers 

2.  Data  Is  Mux 

3.  Deserialized  Data  Register 
A.    Stepper  Motor  Drivers 

5.  MFC 

6.  &AM  Address  Counter/Regeister 

7.  RAM 

8.  Programmable  Counter  Timer 

9.  Serial /Deserlal  Shift  Register 

10.  PAL  (Programed  Array  Logic) 

11.  BYTC  State  Machine 
12-RWrC  State  Machine 

13.  Read  Data  Mux 

14.  Write  Data  Mux 

15.  CRC  Generator, Checker 
16. System  Clock  Selector 
17. Bus  Parity  Checker 

A  very  brief  functional  description  of  each  of  these  elements  will  help  give  a 
foundation  for  later  dlacusaions. 

DATA  BUFFERS 

Slaple  octal  buffers  which  gate  data  to  and  from  the  controller  and  interface 
cards . 

DATA  TS  mX 

This  iffTT  is  used  to  direct  data  coming  in  from  the  interface  card  or  coming 
"in"  from  the  disk.    The  usual  destination  of  its  outputs  is  the  RAM. 

DESERIALIZED  DATA  REGISTER 

This  8  bit  register  temporarily  holds  the  deserialized  data  from  the  disk 

so  that  the  shift  register  can  recieve  the  next  byte.    When  the  logic  is  ready 

it  will  direct  the  registers  contents  to  RAM  though  the  DATA  IH  M02. 
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STEPPER  MOTOR  DRIVERS 

tJ»iijg  direct  outputs  of  the  MPTJ  ae  inputs  the  stepper  motor  drivers  provide 
the  level  shifting  and  current  source  for  driving  the  head  positioning  stepper 
aotor  on  the  HDA. 

MPU 

The  MFC  is  a  Z8  microprocessor.    It  has  a  self  contained  roa  program.  It 
controlls  by  setting  modes,  and  directly  controls  the  stepper  motor,  head 
selction.    It  provides  the  Intelligence  to  control  the  machine  and  to 
interface  to  the  host  computer. 

RAM  ADDRESS  CODNTER/REGISTER 

This  element  can  be  preset  to  a  certain  point  and  counted  up  through  a 
sequential  range  of  address  for  RAM  access.    It  is  also  used  as  a  Address 
register  where  it  is  loaded  with  a  value  for  a  specific  single  access.  The 
method  of  use  depends  on  what  operation  is  currently  going  on. 

RAM 

The  RAM  is  a  2k  byte  ram  array  which  is  used  to  hold  data  to  and  from  the  host 
and  disk..    Various  locations  are  used  to  hold  status  information,  and  the 
current  sparing  tables. 

PEDGSAMMABLE  CODKTER/TIMEE 

This  eleiaent  contains  three  programmable  counters  which  yeild  byte  time 
information  to  the  Read  Write  Control  logic,  and  basically  keeps  track  of 
where  in  the  particular  sector  the  current  information  is. 

SERIAL/DESERIAL  SHIPT  REGISTER 

This  register  is  quite  busy.    It  is  used  to  take  the  parallel  data  from  RAM 
and  shift  it  out  serially  to  the  analog  card.    It  also  takes  the  serial  data 
from  disk  and  shifts  into  a  parrallel  format  for  transfer  back  into  ram. 

PAL 

This  single  chip  is  a  logic  array  specifically  programmed  for  this 
application.    It  performs  many  very  complex  and/or  combintatlonal  logic 
functions.    Its  primary  function  is  to  control  the  function  of  the  address 
counter,  direction  of  data  to/from  ram,  loading  the  counter /timer  and 
controlling  the  aerial/deserial  register. 

BYTC  STATE  MACHINE 

The  BTTC  (EYTe  Control)  State  Machine  one  of  the  t«o  major  elements  of  the 

Read  Write  Control.    It  steps  through  the  control  states  for  each  byte  at  a 
bit  time  rate. 

RWTC  STATE  MACHINE 
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The  BVTC  (Read  Write  Timing  Contrbl)  State  Machine  Is  the 
of  the  Read  Urite  Control.  Its  stepe  through  the  control 
control  the  timing  for  all  the  operations  associated  with 
reading  and  writing. 


second  major  eleniVn<§? 
states  necessary  t 
block./sector 


HEAD  DATA  MUX 

The  Read  Data  Hux  Is  used  to  select  one  of  two  sources  of  data  (either  NRZ 
Read  Data  or  Serialized  Data  from  the  SER/DESER  reg.    It  is  used  in  both  the 
read  and  write  modes.    In  reading  it  gates  NRZ  Read  Data  through.    During  the 
write  operation  it  gates  serialized  data  through  for  use  by  the  CRC  generator. 

WRITE  DATA  MDZ 


The  WDM  la  used  to  select  either  serialized  data  from  the  shift  register  or 
the  generated  CRC  characters  to  the  disk..    It  is  really  only  used  ia  the  write 
operation,  though  Its  ouput  is  flailing  away  during  reads. 

CRC  GENERATOR/CHECKER 

The  CRC  (cyclic  redundancy  check)  circuit  is  used  to  compute  crc  check 
characters  that  are  written  at  the  end  of  each  data  block  on  disk  during  trrite 
operations,  and  used  to  compute  CRC  for  read  data  and  compare  the  result  with 
the  CRC  characters  that  were  read  at  the  end  of  each  data  block.. 


SYSTEM  CU)CR  SELECTOR 

t 

The  SSC  switches  from  the  crystal  oscillator  used  during  idle  and  write 
operations,  to  the  read  clock  generated  by  the  analog  card  during  the  read 
operation.    Tbla  keeps  the  logic  la  "perfect"  sync  with  the  data. 

BDS  PARITY  CHECKER 

The  BPC  forms  the  other  half  of  the  bus  parity  checking  circuit  on  the 
interface  card.    It  constantly  monitors  the  bus  and  check  the  parity  at  the 
controller  end  and  sends  its  sum  to  the  Interface  to  be  compared  with  the  sum 
on  the  interfac  end.    There  should  hardly  ever  be  a  parity  error  unless  there 
Is  a  cable  fault. 
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COMMAND  ACK'  AKD  RESPONSES 

Lookine  at  figure  Zl,  we  see  the  KPU's  response  to  the  interfaces  CMD  going 
hl2b  of  "OX"  coming  out  of  the  processor  up  to  the  2E  bus  and  off  to  the  left 
throuKh  the  buffer  to  the  interface.    When  the  interface  drops  Q©  the 
processor  will  (should)  see  the  apples 's  "55"  acknowledgement  coming  in 
through  the  buffer  to  the  Data  In  Mux  and  directly  to  the  processor.  This 
ack  will  trigger  the  processor  to  get  the  RAM  ready  to  accept  the  command 
bytes. 

COMMAND  BTTSS 

After  the  first  handshake  of  CMD  and  EST,  the  Apple  trans f errs  the  actual 
coimaand  and  delimiting  bytes.    They  come  in  as  does  all  data  from  the  Apple 
through  the  DATA  IN  MUX.  but  gets  stored  in  the  RAM.  There  is  another  CMD 
handshake,  during  which  the  MPD  evaluates  the  coaaand  bytes  by  bringing  them 
In  from  RAM.    The  MPU  then  gives  its  response  byte,  which  Is  ack'd  or  nack  d. 

READ  DATA  FLOW 

The  control  logic  conditions  the  circuitry  to  accept  the  NR2RDTA  through  the 
READ  DATA  MUX  Into  the  DESERIALIZER  where  it  is  converted  to  parallel  bytes. 
It  is  then  transferred  to  the  DESERIALIZED  DATA  REGISTER,  held  momentarily 
then  gated  through  the  DATA  IS  M3X  to  ;he  RAM. 

When  the  sectorfblock)  Is  complete  the  control  logic  teUs  the  MFD  to  lower 
the  BSY  line.    It  does  and  then  the  Apple  strobes  the  data  out  of  RAM  through 
the  output  buffer  to  the  interface  card.    The  RAM  address  counter  has  been  set 
to  the  beginning  of  the  data,  and  each  strobe  sent  by  the  Apple  increments  the 
counter  to  the  next  address. 

WRITE  DATA  7U5W 

After  completing  the  proper  handshake  the  logic  Is  conditions  to  ac«Pt  » 
bloS  orLtr^om  the  Apple.    The  Apple  strobes  in  the  data  Into  the  RAM  and 
when  complete  will  go  through  another  handshake.    This  handshake  conditions 
the  logic  to  take  the  data  from  the  RAM  to  the  SERIALIZER.  where  it  is 
converted  to  a  serial  data  stream.    Then  onto  the  analog  card  through  the 
WRITE  DATA  MUX. 

WRITE/VERIFY 

The  W/V  operation  la  a  combined  write  and  read  compare.    The  data  comes  from 
Se  Applfm  the  same  way  as  It  does  for  a  write.    When  the  write  operation  is 
co^l^te  the  MPTJ  goes  through  a  verification  of  the  data  written,  mch  like  a 
read  operation. 
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DISK  FORMAT 

The  Profile  has  two  dlska,  each  having  two  sides.    Their  is  a  read/write  head 

for  each  surface.    Each  surface  is  divided  into  152  concentric  tracks.  Each 

Track  has  16  sectors.    The  user  has  access  to  9,728  blocks  (sectors).  Each 
sector  has  532  bytes  of  user  data.    This  means  that  the  formatted  drive 

contains  5.17  million  bytes  of  user  data,  (the  equivilant  of  over  40  DISK  II 
diskettes) 

SECTOR  FOEMAT 

Each  sector  is  fornatted  into  two  fields,  the  header  and  the  data  block. 
There  is  a  preamble  of  22  bytetimes  of  zeros  before  each  field. 

The  header  contains  16  bytes;  two  start  header  bytes,  three  bytes  for  track, 
sector,  and  head  ID's,  and  three  bytes  for  a  redundancy  of  the  compliments  of 
the  track,  sector  head  bytes.    The  rest  of  the  field  is  filled  with  zeroes. 

The  data  field  contains  two  synce  bytes,  532  data  bytes,  and  ***bytes  for  the 
CEC  charaters.    After  the  CEC  charaters  the  disk  writes  zeros  until  WTGT  is 
lowered. 

CHICK  HEADER  OPEEATION 

Jor  each  read  or  write  operation,  the  specific  sector  must  be  located  and 
checked.    This  la  accomplished  by  the  action  of  the  MPU,  RWCL  and  most  all  of 
the  logic  en  the  controller.    It  however  Is  a  relatively  simple  operation. 

The  MFC  sets  a  complete  replica  of  the  desired  header  (eacdusive  of  the  first 
"01"  start  byte)  into  a  specific  area  of  RAM.    Then  It  waits  for  the  sector 
pulse.    When  it  sees  the  sector  pulse  It  starts  the  State  Machines.    The  state 
machines  in  combination  with  the  PAL  move  each  successive  byte  of  the  header 
replica  into  the  SERIALI2EE  which  is  then  serialized  and  shifted  out  in  sync 
with  the  Incoming  HRZEDTA.    It  is  compared  and  if  there  Is  even  a  single  bit 
difference  in  comparison  the  STATE  MACHINES  abort  the  atten?>t  and  reset  to 
wait  for  the  next  Incoming  sector  then  the  process  is  repeated.    This  will  go 
on  until  the  header  matches  the  image  in  RAM  or  there  Is  a  timeout  error 
(inside  the  MPU... its  waiting  for  the. "sector  done"  from  the  state  machine  if 
it  doesn't  see  it  in  a  reasonable  amount  of  time  the  MPU  takes  over  and  goes 
through  an  Error  routine.) 

If  the  desired  operation  was  to  read  a  block,  the  logic  then  accepts  the  data 
In  from  disk  and  moves  It  into  RAM.    If  the  operation  was  to  write  a  block  the 
logic  Is  conditioned  to  move  the  data  from  RAM  to  the  disk. 


4'7 
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PROTILE  COMMUNICATION  PROTOCOl. 


ThlB  document  describes  the  coinniunlcatlcm  protocol  betwen  the 
Profile  hard  disk  drive  and  a  host  comcuter.    Profile  is  connected  to  the 
host  by  a  data  bus,  a  CMD  (command)  input  and  a  CRES  (controller  reset) 
input,' a  BST  (busv)  output,  and  several  other  signal  lines  which  are 
described  in  the  Profile  Controller  Hardware  External  Reference 
Specification  and  will  not  be  covered  in  this  document. 

When  Profile  is  turned  on,  its  processor  waits  18  seconds  for  the 
disk  to  come  up  to  speed.    It  then  sequentially  reads  each  block  on  the 
disk,  using  the  read  and  write/ verify /sparing  routines  described  below, 
with'a  retrv  count  of  105  and  a  sparing  threshold  of  53,  but  without 
the  CMD  -  BST  handshakes.    During  this  disk  scan  the  hardware  blinks 
the  ready  light  about  twice  per  second.    The  scan  usually  takes  about 
55  seconds,  but  will  take  more  tine  if  errors  are  encountered. 
After  the  scan  is  done  Profile's  ready  light  stays  on  without  blinking, 
indicating  that  Profile  1-s  xeady  for  use. 

Profile  supports  three  commands..  They  are:  read,  write,  and 
write/verify.    The  host  computer  initiates  all  command  sequences  by 
raising  the  CMD  line.    Whenever  Profile's  Z8  processor  is  idle,  it 
stays  in  a  loop  waiting  for  CMD  to  go  high.    After  1  1/2  seconds  in 
this  loop  (except  between  the  second  and  third  handshakes  of  a  write  or 
write/verify  operation)  the  28  will  move  the  head  to  the  innermost 
position,  off  the  data  area  of  the  disk,  and  turn  off  the  stepper 

Botor.^   -  ^  ^.       V  1 

The  command  bytes  for  each  of  the  three  commands  are  shown  below. 


Block 


Retry 
Count 


Soaring 
Threshold 


BEAD 


00 


MS  I 


t  LS 


I  I 


I  1 
I  I 
I  I 


Block 


WRITE 

1  ,11 

1  or  11 
1  II 

1 

MS  1 

I 

1 

1  LS 

1 

Block 

# 

WRITE/ 
VERITY 

1           1 1 

!      02  II 

1         1 1 

1 

MS  I 

1 

1 

1  LS 
1 
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PROFILE  C0MJi77":iCATinN'  v^nrncni 


Profile  interprets  CMD  high  as  a  request  froa  the  host  to  send  it 
a  byte  telling  it  (the  host)  what  Profile  exwcts  to  do  next.  When 
Profile  is  waiting  for  a  conniand  it  sends  an  '01'  in  response  to  CM" 
high.    Profile's  other  responses  are  shown  in  the  table  below. 


PROFILE'S  Next  Action 

PROFILE'S  Response 

1        get  a  comma.nd  | 

01  1 

t        read  a  block  I 

02  1 

1        receive  write  data  1 

03  1 

1        receive  write/verify  I 
t               data  1 

04  1 

t       do  actxjal  write  or  .  I 
1       write/verify  on  disk  I 

06     '  1 

page  2 


Profile  indicates  that  its  response  byte  is  on  the  data  bu^.ty 
raising  BST.    It  then  waits  (forever,  if  necessary,  as  there  is  no-^ 
tiaeout)  for  CJO  to  go  low.    When  that  occurs.    Profile  reads  the  data 
bus.    If  the  value  read  is  a  'S5'   (hex)  ,*  Prof  lie  executes  the  next 
action,  aad  lets  the  host  know  that  it  is  done  by  lowering  BST.     If  the 
response  from  the  host  is  not  a  '55',  Profile  sets  the  NAK  received 
status  bit,  resets  itself  to  the  idle  state  and  waits  for  CMD  to  go 
high  aga.la. 

Profile  uses  only  the  naaier  of  bytes  it  needs  for  each  conaaand. 
Any  extra  bytes  sent  are  ignored.    Valid  block  nunhers  range  from 
000000  to  0025FT  inclusive.    A  block  number  of  TTTTTt  will  read  or 
write  Profile's  RAM  buffer,  while  a  block  number  of  PFFFFF  will  read 
Profile's  spare  table  from  the  disk.    The  retry  count  parameter  of  the 
read  command  tells  Profile  how  many  times  to  reread  a  block  if  it  gets 
a  CRC  or  timeout  error  (zero  is  a  valid  nuinber).    If  a  CRC  or  timeout 
error  occurs.  Profile  saves  the  data  the  first  time  it  reads  the  block 
successfully,  but  rereads  the  block  the  full  number  of  times  specified 
in  the  retry  count.    If  Profile  is  not  able  to  read  a  block  during  any 
of  the  retries,  it  will  attempt  to  read  the  block  an  additional  90 
rises  or  not 11  the  read  is  successful,  whichever  comes  first.  Each 
timeout  error  during  these  90  retries  counts  as  9  retries,  since  that 
is  how  many  times  the  disk  rotates  before  a  timeout  occurs.    If  Profile 
is  not  able  to  successfully  read  the  block  after  all  these  retries,  it 
enters  the  block  number  in  its  bad  block  table,  sets  the  appropriate 
error  bits  (described  in  detail  later),  sets  up  the  bus  so  the  host  can 
read  the  result  of  its  latest  read  attempt,  and  lowers  BSY  to  indicate 
that  the  operation  is  finished.    If  the  bad  block  table  is  already  full 
(100  entries).  Profile  will  set  that  error  bit  instead  of  entering  the 
■fi'lock  number  in  the  table.    If,  during  the  initial  retries  (those 
specif  led  by  the  retry  count),  the  number  of  errors  is  less  than  the 
number  specified  in  the  sparing  threshold.  Profile  sets  the  four  status 

^9 
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PROFILE  COMMUNICATION  PROTOCOL 


bytes  to  their  appropriate  values,  sets  up  the  bus  for  the  host,  and 
lowers  BST.    However,  if  the  tnasber  of  errors  is  eoual  to  or  greater 
than  the  number  specified  in  the  sparine  threshold.  Profile  goes 
through  its  wrlte/verify/sparlng  routine.    The  w/v/s  routine  first 
attempts  to  write  the  data  on  the  disk.    If  the  attewjt  is  unsuccessful 
because  there  was  a  seek  settle  error  or  because  Profile  was  unable  to 
read  its  spare  table  (two  conditions  which  disallow  all  writes  to  the 
disk),  Profile  will  set  the  operation  unsuccessful  status  bit,  set  up 
the  data  bus  for  the  host,  and  lower  BSY.    If  the  attempt  is 
unsuccessful  because  of  a  tineout  error,  or  if  the  read  after  write  is 
bad,  Profile  will  retry  the  whole  write/verify  routine  one  more  time. 
If  it  still  is  not  able  to  do  it.  Profile  will  retry  the 
write/verify/spare  routine  using  a  spare  sector  on  the  disk.    When  a 
write/verify  operation  is  successful.  Profile  will  delete  the  block 
nanber  from  the  bad  block  table,  if  it  was  there,  and  enter  it  in  the 
spare  table  if  appropriate.    The  only  difference  between  a  write/verify 
operation  (which  uses  the  write/verify/spare  routine  described  above), 
and  a  write  operation  is  that  a  write  operation  does  not  retry  on  a 
tlaeout  error,  and  does  not  read  the  block  after  writing  it  (and  will 
never  spare  a  block).    However,  Profile  will  automatically  change  a 
write  operation  to  a  write/verify  operation  if  the  block  being  written 
is  in  the  bad  block  table. 

.^Profile's  9,728  usable  blocks  are  divided  into  152  cvlinders  ol  6 
surfaces,  with  16  blocks  (sectors)  per  track.    The  blocks  axe  allocated 
to  sectors  sequentially,  starting  with  track  0,  head  0,  sector  0,1,2,  ... 

15;  track  0,  head  1,  sector  0,1..  ;   ;  track  152,  head  3,  sector 

1,2,...1A,15.    Ho  blocks  are  originally  assigned  to  cylinder  77,  as  it 
is  reserved  for  the  32  spare  sectors  and  the  snare  table  (which  Includes 
sane  device  specific  information  and  the  bad  block  table).  Profile's 
interleave  is  5  to  1  for  reads,  21  to  1  for  writes,  and  37  to  1  for 
write  verifies.    The  latter  2  obviously  miss  the  physical  interleave 
when  used  with  the  Apple  III.    In  addition  to  the  wait  between 
successive  writes,  there  is  a  30m8  wait  before  thelfirst  write  after 
any  cylinder-change^^ — Profile's  rotarlon-speftd  1 « -3600-RPH.  ^ 

When  the  host  requests  a  read  or  a  write  from  Profile,  Profile  first 
translates  the  block  nunfcer  into  the  correct  track,  head  and  sector 
values.    It  then  checks  to  see  If  the  desired  block  is  in  the  spare 
table,  and  sets  the  track,  head,  and  sector  accordingly  if  so.    If  the 
current  block  and  the  last  block  read  or  written  have  the  same  track  and 
bead,  the  Z8  exits  the  seek  routine.    If  the  track  is  the  same  but  the 
head* Is  different,  the  28  waits  750us  and  then  exits  the  routine. 
Otherwise,  the  28  waits  24«s  for  the  atepper  to  settle,  then  tries  up 
to  64  times  to  read  any  3  consecutive  sectors  on  the  disk  (actually 
alternate  sectors  on  the  disk,  since  that  is  the  best  the  hardware  can 
do).    If  during  these  reads  it  detenaines  that  it  is  on  the  wrong  head 
-  or  track  ii  will  set  the  appropriate  error  bit  and  go  back  to  the 
beginning  of  the  seek  routine.    If  the  25  is  not  able  to  read  3 
consecutive  sectors  because  of  a  timecwt  (no  header  found  in  26ms)  or 
CRC  error,  it  will  retry  the  entire  seek  routine  up  to  twice  more  after 
moving  the  stepper  off  track  first  to  the  innermost  track  and  back,  and 
If  not  successful,  then  to  the  outermost  track  and  back.     If  it  is 
still  not  able  to  read  3  consecative  sectors  the  2S  will  set  the  seek 
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•ettle  error  bit,  which  as  oentioned  disables  all  vrltes  to  the  disk.  i 

Following  a  read  or  a  write  the  28  orovides  the  host  with  4  status  \ 
bytes.    They  are  placed  In  the  buffer  inmediately  preceding  the  data  Just    \  j 
read  or  written.    The  significance  of  the  individual  bits  is  as  V.->-»«w<' 
f ollovs: 

STATUS  1 

7  •  1  if  Profile  received  O  55  to  its  last  response 
6  -  1  if  write  or  write/verify  was  aborted  because  >532  bytes 
of  data  were  sent  or  because  Profile  couldn't  read  its  spare  table 
5  •  1  if  host's  data  Is  oo  longer  in  RAM  because  Profile 

updated  its  spare  table 

L  m  \        SEEK  ITRRflR  —  unable  In  3  tries  to  read  3  consecutive 

headers  on  a  track 

3  -  1  if  CRC  error  .(only  set  during  actual  read  or  verify  of 
write/verify,  not  while  trying  to  read  headers  after"  seeking) 

2  -  1  if  TIMEOUT  ERROR  (couldn't  find  header  in  9  revolutions  - 
not  set  while  trying  to  read  headers  after  seeking) 

1  -  K.C. 

4)  "  1  If  operation  unsuccessful 

STATUS  2 

7  -  1  If  SEIK  ERROR  -  unable  in*l  try  to  read  3  consecutive 

neaoers  on  a  cracK 

,6  ■  1  If  spared  sector  table  overflow  (  >  32  sectors  spared) 

5  -  K.C. 

B  1  I'f  h«fi  hinrV  ts'bls  overflow  f  >  100  bad  blocks  ill  table) 
3  -  1  If  Profile  unable  to  read  its  status  sector 
2  *  1  if  sparing  occurred 
1  •  1  If  aeek  to  wrong  track  occurred 
:    0  -  B.C. 

STATUS  i 

/  *  X  XX  rrozixe  nas  oeen  reset 
6  -  1  If  block  number  invalid 
•    5  -  1  if  block  l.D.  at  end  of  sector  mismatch  * 
4  -  N.C. 
3  -  K.C. 

2  -  1  if  Profile  was  reset  * 
1  -  1  if  Profile  gave  a  bad  response  * 
0-1  if  parity  error  * 

STATUS  4 

7  -  0  ■  the  number  of  errors  encountered  when  rereading  a  block  after 
read  error  , 

any 

*    These  bits  are  set  by  the  S.O.S.  Profile  driver. 

S/ 
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AS  aentlraed  previously,  reading  block  TTITIT  gets  Profile  b  so.re 
r«l,l.     The  first  13  bvtes  are  allocated  for  the  device  naae,  which  is 
SoTiIe  ISlloild  br  6  blanks.    The  next  3  bvtes  are  allocated  for  the 
device  number,  which  Is  00  On  00.    The  next  2  bytes  are  used  for  the 
prograa  revision  number,  which  currently  is  03  90.    The  next  3  bytes 
tell  how  many  blocks  are  available  to  the  user,  with  the  most 
significant  first.    These  bytes  should  be  00  26  00.    The  next  2  bytes 
ten  how  »any  bytes  are  in  each  block.    These  bytes  will  be  02  1*. 
^ch  equals  532  decimal  (however.  Profile  doesn't  care  how  »any  bytes 
the  host  reads,  nor  how  »any  bytes  the  host  sends  as  long  as  it  s  not 
„ore  than  532).    The  next  byte  contains  the  total  number  <>« 
sectors  available,  which  is  20  he«decl«al  or  32  decimal.    This  is 
nS^d  by  the  nUer  of  spares  currently  allocated  (once  a  spare  is 
allocated  it  can  never  be  deallocated,  except  by  reforaatting  the 
disot  and  then  followed  by  the  number  of  bad  blocks  currently  in  the 
bad  block  table.    Finally-  the  numbers  of  the  spared  blocks  ««d  ^he 
i^irs  of  the  bad  blocks  are  listed  (3  ^'T""  '-^^""f  °!f,"^;  "^'"^ 
delimiters  of  FT  FF  FF  between  the  spare  and  bad  block  lists  and 
following  the  bad  block  list. 


'The  diagrams  below  show  how  the  handshaking  works  for  each  .pf_  the  3 
operations  supported  by  Profile. 


Bead  Operation 


a© 

BST 

Data  Bus 
to  Best 

Data  Bus 
froD  Host 


1     01  1 


55     I     1  Command  Bytes  l_ 


1 


02     I  I  Apple  Reads  I_ 

Status  and  Data 


I     55  I. 


Write  Operation 


CMD 
BST 

Data  Bus 
to  Bost 

Data  Bus 
from  Host 


01 


I  03 


1  06   l_l  Apple  Keads 
Status 


l~55~l   I  Command  I  I  55  1_I  Apple  I  I  55 

Bytes  Sends  Data 
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PROFILE  COM>fUNICATION  PROTOCOL 


Write/Verlf-7  Operation 


CMD 
BST 

Data  Bus 
to  Host 

Data  Bus 
fron  Host 


I  1 


I  01 


I  04 


J  1  


page  6 


\  06   l_l  Apple  Reads  1_ 
Status 


55  I_l  Coaanand 
Bytes 


J  55  l_l  Apple  1_ 
Sends  Data 


I  55  I 


loportant:  The  b08t'48ust  raise  CMD  following  the  last  operation 
requested,  since  changes  in  Profile 'b  spare  and  bad  block  tables  do  not 
get  rewritten  onto  the  disk  xmtil  this  occurs.    After  BS7  goes  high,  CMD 
can  be  lowered  as  long  as  anything  but  55  (hexadecimal)  Is  on  the  data 
bus. 


S3 
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4 


AddeTidwi  for  ContToller  Versions  "i.^f^ 


Revision  3.96  of  the  Profile  controller  proprsn  has  several 
i,aprovenents  over  revisions  3.90  and  3.92  (3.90  and  3.92  are  Identical 
i«Ipt  tLt  3.92  moves  the  stepper  at  half  the  1.5ms  per  track  rate 
used  by  3.90).    Instead  of  the  ZB  falling  directly  into  the 
^te/verify/sparing  routine  if  the  number  °f 

blading  a  block  is  greater  than  the  sparing  threshold  ""^^ i^J^^^^^* 
driver    it  rewrites  the  block  then  rereads  it  100  times.    If  the  error 
Ste  I;  greater  than  30Z.  the  block  is  snared.    This  302  sparing  criteria 
CuseS  Snvtime  a  write/verify  fails  to  verify,  when  doing  a  write  or 
write/verify  of  a  block  that  Is  in  the  bad  block  table,  and  when 
^Sfylng"  write  to  a  spare  sector.    Another  change  Is  that  a  block  is 
Hired  if  the  seek  was  able  to  read  3  consecutive  sectors  OK  but  a 
JSIout  error  (because  of-  not  being  able  to  find  the  desired  header) 
Su?^ed  while  doing  a  write  or  write/verify.    Because  of  these  changes 
STe  sp^Sng  algorithm,  the  sparing  threshold  during  the  in  tial  disk 
scan  is  now  302  instead  of  502.    The  last  change  In  revision  3.96  Is  that 
the  fast  seek  algorithm  is  used  If  the  jumper  at  P6  on  the  controller 
Krd  S  «t.  and  the  slow  seek  algorithm  is  used  if  the  jumper  is 
i«Ict.    Revision  3.97  waits  3.28  seconds  instead  of  1.5  seconds  before 
■oving  the  head  off  the  data  area  of  the  disk. 


5-f 


Source:  David  T.  Craig 
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jTTtKy*   


c  »  PC 
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PALiALS 


DWEN  GND  CHKHDR  C7KCE  5D50E  CKiXEN 
VCC 

ADCLK  "  MSELO»/AS  - 

•^£^1  ^ /MSELO-f-uM U-y  /  CriKHDP *  /R Ai-ii>iK  I  T=.  ■»- 
r:SEi_i  ♦  /lnSELO*DR     C  HKHDR  -^^  SETRB 

/?]jcri  1  »/WS£LO-g  /DRW-tt  /RAHUiR  I  T£ 
/l-.5ELl«/nSEL0->DRW<^P£TRE  ^-^  /2RW*/A=: 


ADLDAD 


fISELO 


/2RW 


RAMSEL  =  MSEL1*MSEL0*/DS  + 
MSEL1*/MSEL0*DRW«SSTRD  * 
M5EL1*/MSEL0*/DRW*2RW  ^ 
riSEJ_l*/MSEi_0»CHKHDR 
/MSEl.l*/M£r.LO*/Dr!U'«-P£TnP 

,  /r.EEi_l*/f~~0*'2'^^''*^^-^' 
{AMWRITE  =  MrLJ-l*MSEI.O-f-/ZKW  + 

/KSEl_l*/MSEi_a*/DRW*PSTRB  * 
/M££l-1  ♦MEti-O*  /  ^RW* /CS 

RAMOUTEN  «  HSEL1*MEEL0<^2RW  + 
r!SELl<'/MSELO«-DRW*CHKHDH  -t- 
MSEl_l*/«SELO*/DRW  -^  /MSEL1«/MSEL0*-DRU' 
*  /M5E!-l*-M£Ei-0*2RW*/Db' 


MSEL.1  ♦  /MSELO*DR  W<i  B  UEN->  /  CHV^HDR*  i.Rl~ 
+  /M5ELl*/!1SEL0«/DRW*2i;W  ! 

S2SDE  =  M£ELi*/tt£EL0*DRW*/CWEr-4*/CHKHDR 
CTRCS  =  /nSEL:*MSE!.0 


E-E5CRIPTIDW: 

THIS  PAL  CONTROLS  ACCESS  TD  THE  RAM 

BUFFER  MEMORY  FOR  THE  LS2A0-LS257 
IMPLEMENTATIOU. 
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"  .  *  '  -  •  ....  " 
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Is  5»-^**r*'       (D  ^  through- tive  use 


■         through- ti^'' 

S^^^^'fed  c««I**  ^  for  the  heads, 

vo^-^^  °  .      protection  ^^^^^s^-Staht 

-^^"^i'^uS  -''^^STo-r^  te^-.ure 

port.  i»  without  cn*"         j^p«  awi  ^ersAl 

i9ol»tiOt  e-  "fields  *  ''•^TTcBfitlY  ?=**:r-e»d 
the  Ihiii^  «  = 


Storage  CaP^/^^^ed  a«  .pad  lorce 


Tive  interface.  floppy- 
:    3^  trac.. capacity  - 
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170  millisecond  randoei  average  access  tiae ,  reduciiile  to 
95  MS  rla  a  sinrple  software  algorithm      (See  Section  4.5.3) 

1.2    Specification  Sumwary; 

1.2.1         Physical  Specifications: 

Environmental  Limits : 

Ambient  Ten5>erature  -  40®  to  122®F     (4°  to  50OC) 

Relative  Hxaaidity  •  8  to  80% 

Maximum  Wet  Bulb  "  78©  non-condensing 

DC  Power  Requirements 

*12  volts  +5%,  1.8  amps  typical 

4.5  amps  piaxiffivm  during  power  on 

•«-5  volts  -*-5%,  0.7  amps  typical,  1.0  amp  maximum 

Mechanical  Dimensions: 

Height  -  3.25  inches 
Width  -5.75  inches 
Depth  "  8.00  inches 
Weight  -  4.2  lbs.         (1.9  kg) 

"Heat '  Dissipation  ~-  25~watts  typical 
-  29  watts  maximm 


1.2.2 


Reliability  Specif icatioas j 

MTBF       »  11,000  POH,  typical  usage 

PM  ■  Not  required 

(flTR       "  30  minutes 

Component  Design  tife  "  5  years 


Error  Rates: 


Soft  read  errors 
•Hard  read  errors 
Seek  errors  . 


-  1  per  10^  bits  read 

-  1  per  lOg  bits  read 
*  1  per  10  seek 


1.2.3 


•Not  recoverable  within  16  re-tries. 
Performance  Specifications: 


Source:  David  T.  Craig 
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C»p*ciry 

Dnfoznatted 

Per  Drive 
Per  Surf&ce 
Per  TracX 

For&acted 

Per  Drive 
Per  Surface 
Per  Track 
Per  Sector 


Sectors  per  Track 


6.38  Mec&bytes 
1.59  Megjibytes 
10416  Bytes 

5.0  Meoabytes 
1.25  Megabytes 
6192  Bytes 
aSC  Bytes  'c-fir^C 


1.2.4 


Tr&nsfer  Rate 

Access  Time 

Track  to  Track 
Average 
Haxiaun 
Setting  Tine 

Average  Latency 

r-unctional  Specifications 

Hotation&l  speed 
Recording  density 
riux  density 
track  density 
Cylinders 
Tracks 
R/w  Heads 
Disks 


S.O  Megabits  per  second 


3  ms 

170  BS,  reducible  to  95  bs. (See  Section  4.5.3) 
500  BS,  reducible  to  245  as.  " 

20  BS 

8.33  Bsec 


3600  rpa  *  1% 
7690  bpi  aax 
7690  fci 
255  tpi 

4 
2 


2.0   runctienal  Characteristics 

2.1    Cener&l  Operation 

The  STS06  disc  drive  consists  cf  aaadj'^Jrita  a«B'  gantrcl 

read/write  heads,  track  positioning  actuator. 


■  ■LL  L-Uil 

media,  and  air  filtration  system.  The  components  perform 
the  following  functions : 

1.  Interpret  emd  generate  control  signals. 

2.  Position  the  heads  over  the  desired  track. 

3.  Read  and  write  data. 

4.  Provide  a  contamination  free  environment. 


Source:  David  T.  Craig 
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KSSHBBXSBaDad  Conrrol  Electronics 

Eiecc^onics  *re  packaged  on  two  printed  circuit  boards. 
The  p'simary  board  to  which  power,  control  and  data  Si.cnals 
axe  connected  includes: 

\  X 
1.      Index  detection  circuit. 

\  \ 
Head  position/actnator  Circuit. 

Read/writ*  circuits.' 

up  to  speed  circuit 

Head  select  circuit. v_ 

Write  fa'ilr\detection  circuit. 

StepSqotor  dri«e  circuit. 


6. 
7. 


8.\    Drive  select  circuit. 
97^    TraCt  zero  detector  circuit. 

The  ■■  PCS,  aounted  to  the  baseplate  under  the  rFiwir-/  ^ 

board  derives  its  power  from  the  primary  board  and  provides 
power  amd  speed  control  to  the  spindle  drive  motor. 


2.3    Drive  Mechanism 


A  Brushless  DC  drive  sstcr  rotates  the  spir.dle  at  36CC  rpa. 
The  spindle  is  driven  directly  with  no  belt  or  pulley  being 
used.    The  motor  is  thersally  isolated  £rcs  the  baseplate  to 
mi:iisize  tesperature  rise  ia  the  sealed  chaaser  containing 
the  heads  and  discs.    The  motor  and  spindle  are  dynaaiced.ly  - 
b&laiu:ed  to  insure  a  low  vibration  level.    A  braJce  is  used 
to  provide  a  fast  stop  to  the  spindle  actor  when  power  is 
removed.    Th*  baseplate  is  shock  mounted  to  minimize 
transoissibility  of  vibration  to  the  chassis  or  frame. 

2.4  Air  Filtration  System  (Figure  1) 

The  discs  and  read/write  heads  are  fully  enclosed  in  a  module 
using  a  integral  recirculation  air  system  with  an  absolute 
filter  which  maintains  a  clean  environment.    Intecral  to  the 
filter  is  a  port  which  also  pexaits  pressure  equalization 
with  the  ambient  air  without  contaminate  entry. 

2.5  Positioning  Mechanism  (Figure  2) 

The  read/write  heads  axe  mounted  on  a  ball  bearing  supported 
carriage  which  is  positioned  by  a  band  actuator  connected  to 
the  stepper  motor  shaft.    The  stepper  motor  is  thermally 
isolated  from  the  baseplate  to  ainiaize  reaperature  rise  in 
the  sealed  chamber  containing  the  heads  and  discs. 


6^ 


Source:  David  T.  Craig 
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FIG  \B 


Source:  David  T.  Craig 
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2.6 


RBAd/WritB  Heads  *nd  Discs 

The  recording  nedia  consists  of  a  lubricated  thin  magnetic 
oxide  coating  on  a  130  bb  diameter  altaniaum  substrate. 
Ty,i.  coating  f oranalation ,  together  vath  the  low  load  force/ 
low  mass  Winchester  type  flyiag  heads,  perait  reliable  contact 
rtazt/stop  operation. 

Data  on  each  of  the  four  disc  surfaces  is  read  by  one 
read/write  head,  each  of  which  accesses  IS^tracJts. 


3,0    Functional  Operatieng 

3.1    Power  Sequencing  Crioure  3) 

♦5  and  +12  volts  may  be  applied  in  any  order.  +12  yom  ^ 
Bust  .be  applied  to  start  the  spindle  drive  motor.    *  speed 

,  .■  ^^y^^-  r-'TP  Ti   '      After  1024 

i.-iTmrt--nm.  rh-  "-"'^  aurnrnnfrnny  .rp-m  ihrar.e  to 

tiacX  egi     (St-t-  Oai-taoi^  for  egirer'''"' "t*^*-.     fui  LlXti. 

•  Jjsi_inactiye. 


tat—uii       lA— LLL  r 


^jaeJt-gg  ,-s— It  CSMPLETT  iinri  BSAItt- signal  on  rhf  interface 

itaaeously-.  -  The  drive  will- not  perfora 


LLl  beeume  I— ue.  i. 

-^Ji.  jcijt  fuBc^><MV»-«"»t  j^-.-?g*0'i^  -  becomes— tsue . 


y_2    Drive  ^alection 

selection  occurs  yhen  one  of  the  drive  select 'lines 
-vateS^Only  the  disc,  selected  will  Tespond  to>^ 
the  2*pit  sicna^K^and  only  tSax  drive's  output  signals  x 
are  thSsfated  to  tbe.  contrcller^ir.terface.     (See  Section 
4.5.1  for 


reptionj 


i.3  ^»^3t^ 


Accessing 
Eaad/write  b«*d  pos 

b) 


oning  is  accoa^lished  by: 

\ 

tivating  write  gate. 

X 

Activating  the  appropriate  Drive  Select,  line. 


Being  In^tbe  READY  condition  with  SESK  COMPLETE 
true. 


Selecting  the  appropriate  direction. 

.sing  the  step  line- 

Each  step  puJ^se  will  cause  the  heads  to  move  either  1 
track  in  or  1  txacii  out  depending  on  the  level  of  the 


Source:  David  T.  Craig 
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4.1.6  DRIVE  SELECT  1 


DRIVE  SZLECT,  logically  true,  connects  thm 

drive  to  the  control  lines.  Cutting  the  appropriate 
shunts  at  IC  position  6C  will  deterwine  which  select 
line  on  the  interface  will  activate  that  drive. 

4.2     CONTROL  OUTPUT  LINES 

The  output  control  signals  are  driven  with  an  open  colleccor 
output  stage  capable  of  ainJting  a  maximum  of  40aA  at  logical 
zero  or  true  state  with  maximum  voltage  of  0.4V  measured  at 
the  driver.    When  the  line  driver  is  in  the  logical  one  or 
false  state,  the  driver  transistor  is  off  and  the  collector 
cutoff    current  is  a  maximum  of  2S0>iA. 

All  Jl  output  linas  axe  enabled  by  the  respective  DRIVE 
SELECT  line. 

Figure  7  shows  the  recommended  circuit. 

4.2.1  SEEK  COMPLETE 

This  line  will  go  true  when  the  R/w  heads  have 
settled  ca  the  final  track  at  the  end  of  a  seek. 
Reading  or  writing  should  not  be  attempted  when 
SEEK  CCKFLETE  is  false. 

vr  COMPLETE  will  go  false  ia  three  cases: 

1)  A  recaiibration  secuenee  is  initiated  Cby 
drive  logic)  at  power  on  because  R/W  heads 
az«  not  ovar  track  zero. 

2)  SOOnS  (typical)  after  the  leading  edge  of  a 
step  pulse  or  series  of  step  pulses. 

3)  If  +5  volts  or  +12  volts  are  lost  momentarily 
but  restored. 

4.2.2  TRAOC  W 

This  interface  signal  indicates  a  true  state  or 
logical  zero  only  when  the  drive's  R/w  heads  are 
positioned  at  track  zero   (the  outermost  data  track) . 

4.2.3  WRITE  FAULT  \^ 

This  signal  is  used  to  indicate  a  condition  exists 
at  the  drive  that  causes  improper  writing  on  the 
disk.     When  t.his  line  is  true\  furt.'ier  writing  and 
stepping  is  iniiibited  at  the  dsive  until  the  condition 
is  corrected.     It  cannot  be  reset  via  the  interface. 

\ 


-7 -3 
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There  *re  three  conditions  detected: 


b) 


4.2.4 


c) 

INDEX 


Write  current  in  a  head  without  writi:  GATE 
active  or  no  write  current  in  the  head  wit 
WRITE  GATE  active  and  DRIVE  SELECTED. 

Multiple  heads  selected,  no  head  selected, 
or  improperly  selected. 

be  voltaaes  are  grossly  out  of  tolerance. 

\ 


This  interface  signal  is  provided  by  the  drive  once 
each  revolution  (16.67mS  nom.)  to  indicate  the 
beginning  of  the  track.    Noraially,  this  signal  is  a 
logical  one  level  and  maJces  the  transition  to  the 
logical  rero  level  to  indicate  INDEX.    Only  the 
transition  from  one  to  zero  is  valid.     S«e  Eigiire  9. 

nCURE  9 
INDEX  TIMING 


16. 6*705  nom. 


-I 


u 


200y  sec  typ. 


4.2.5  VXkDX 

This  interface  signal  when  true  together  with 
SEEK  COMPLETE,  indicates  that  the  drive  is  ready 
to  read,  write  or  seeX,  and  that  the  I/O  signals 
are  valid.    When  this  line  is  false,  all  writing 
and  seeking  are -inhibited. 

The  typical  time  after  power  on  for  READY  to  be 
true  is  15  seconds. 

4.3    DATA  TRANSrER  LINES 

All  lines  associated  with  the  transfer  of  data  between  the 
drive  and  the  host  system  are  differential  in  nature  and 
may  not  be  multiplexed.    These  lines  eire  provided  at  the 
J2/P2  connectors  on\all  drives. 


7V 
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Two  pairs  of  hn 1 nnc»d  signal  5  are  tiaed  for  the  transfer  of 
data:     WKIT£  DftTX  and.RTAO    DATA.    Figure  10 
iUustratas  the  driver/receiver  comhi  nation  used  ia  the 
ST506  drive  for' DATA  TRANSTTH  signals. 


riCURE  10 


nATA  UHE  DRJVEVRECETVEIl  COMEXNATION 


RZGE 
THUS 


AMD  26LS31 


AMD  26LS32 


EICE 
TRUE 


^a.rBW0S  OF.jrwiSTSS  PAIR  MAX  20  IT. 


NCTS:     AKV  RS  422  DRTVES/RECSrVER  PAIR  XNTZRTACS. 


4.3.1       KTM  wRrrr  data 

This  is  a  differential  pair  that  defines  the 
tra&sitioRS  to  b*  wxittea  on  the  traeX.  The 
transition  of  -HCTH  write  DATA  line  going  more 
positive  thaa  the  -MFM  WRITE  DATA  will  cause 
£ln  reversal  on  the  trade  provided  WRITE  GATE 
in  active.    This  signal  must  be  driven  to  an 
inactive  state  (+MFM  WRITE  DATA  more  negative 
than  -MFM  WRITE  DATA}  by  the  host  system  when 
in  a  read  mode. 

To  inst;re  data  integrity  at  the  exror  rate 
sp«cified,  the  write  data  presented  by  the 
host  must  be  pj. e-cumpensated  on  tracJts  64 
through  152. 


7:r 
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Tbe  opfiimgn  latount  'o£  pre-campensa tlcn  is  12n£  for  both 
urly  and  lata  written  bits.    Figure  U  shows  the  bit 
patterns  to  be  ccnpensated .  '  All  other  patterns  are 
written  "on  time." 


ncuRE  u 


WRITE  PSE-CCMPaJSATlON  PATTERNS 


1 


D  D 

^         WRITE  DATA  LATE 


t_WRITE  DATA  EARLY 

0   •  0 


rL 


.WRITE  CLOCK  LATE 


C 
4. 


WRITE  CLOO:  EARLX 


Writing  should  occur  out  of  a  shift  register  which  is 
used  to  observe  the  pattern.     "On  time"  represents  a 
aominal  dalay.  •  Early  and  late  represent  less  or  more 
delay  respectively. 


■7C- 


Source:  David  T.  Craig 
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5,4    ja/P4  Frine  Ground  Conngeter 
Fascon  AMP  P/H  61761-2 

Rccosanended  aaclng  connecror  AM?  6ZIS7-I 

Note  that  DC  logic  ground  in  the  Printed  Circuit  Board  is  not 
connected  to  2rane  ground.     Dse  of  the  frame  ground  connection 
is  very  iopcrtAnt  to  reduce  ground  loops  and  noise  problems 
which  may  cause  excess  errors. 

\. 

If  used,  the  hole  in  J4  will  accomodate  wire  size  of  16  AWG  max. 


6.0  Physical  Specifications 

Tills  sactloB  describes  the  aeehanieaJ.  dimensions  and.  mounting 
recommendations  for  the  S7S06. 

6.1  Motmting  Orientation 


Recssmie&ded  orientation  is  either  vertical  on  either  side  or 
horizontal  with  PCB  down.    The  only  prohibited  orientation  is 
borlzoatal  with  PCS  up  (disic  surface  down,  parallel  and  next  ts 
■euBtlng  «ur£ac«) .    la  the  final  mouBtlae  ecnfigaratlea,  insure 
that  operation  ef  the  four  snoot  mfflr-ts  waxen  :.selate  the  aiusij 
bas«castZnc~f^  — — — 


6.2    Ho«sitii>g  Eeles 


£lght  mounting  boles,  four  on  bottom  and  two  on  each  side  are 
provided  fox  ammting  the  drive  into  an  anclosura.    The  size  and 
location  of  these  holes ,  shown  in  Figure  17  ,  axe  l<^^T^■^■;fnl  to 
the  industry  standard  miTii-riogpy  drive. 

6.3    Physical  oiaensiens 


Overall  hcight/width/depth  and  other  key  dimensions  axe  shows 
In  Figures  17  and  IS  .    As  la  the  case  of  the  mounting  holes , 
the  dimensions  are  identical  to  the  minifloppy,  allowing  a  direct 
physical  replacement. 


Shipping  Requxrement 


During  shipping  the  heads  shall  be  positioned  on  trac3c  152  to 
eliminate  the  possibility  of  damage.    This  shall  be  done  while 
the  discs  are  spinning. 


77 
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4 


MOUNTiMG  pjnrsrcAi.  dimensions 


^.06+. 01 


B.OO  HAX 
(IS. 88) 


3. 38+. 01 
(8.58+.  02) 


.19*01  _ 
(.48+. 02) 


1.87+.02 


(4. 74+. 05) 


,        3. 12*. 02 

'        (7. 92+".  05) 


i  l.STt.02 
(4.74S.05) 


5. 88+. 01 
(14. 93*. 02) 


.06+. 01 
(.15+. 02) 


3. 25*. 01 
(B.25+.02j 


.86+. 02 

{2:i8+.0S) 


MOUNTING  nOlZS  -  4  CW 
BOTTO.^.  2  OK  EACH  SIDE 
6-32  nilC  X  .21  (.78) 
DTTF  (8X) 


5.75 


(14.60 


+  .00 
-.02 

.00) 
-.05) 


,  5. 50+. 02 
(13. 97+. 05) 


7e 
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IMC  »T 

APPLICABLE  DOCUMENTS 

Motor  Control  PCB  Assembly  20003-001 

Engineering  Specifications ; 

The  KDA,  camEoneiits  shall  meet  all  requixenenrs 
and  specifications  set  forth  in  the  follorfing 
docanents  unless  separately  sppci  fied  herein. 

Main  Control  PCB  (Fab  drawing)  20019-001 

Motor  Control  PCB  (Fab  drawing)  20004-001 
HDA  Assembly  drawing 
HDS  Electrical  interconnect  drawing 

Magnetic  Disc  30126-001 

Read/Write  Heads  30125-001 

Interface  30001-001 

Head  Connector  10420-016 

Spindle  Motor  Connector  10417-006 ■ 

Stepper  Motor  Connector  10417-005 

Index  Connector  10417-005 

Brake  Connector  10417-002 


una  use 


"ST506- 


„„T  use     FINAL  ASSY 


OMavm 


CHECK 


UHLCSS  OTHE*«ISE  SPECIFIED 


OIMEMSIOMS  ABE  IH  IMCHSi 

TOLEtAMCES  OH 
DECIMALS  AMCLES 

.XX  S 
.xzx 


1 


HEAD  DISC  ASSElffiLY 


VCACE 


DO  NOT  SCALE 
Dl  ABIWC 


SIZE 

A 


0»C  HO. 


30124-001 


^EET  1 


REV.  EC 
0011 


,f  14 


P    ^    M      t  . 


'Fc 


Source:  David  T.  Craig 
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U'^V-  Engineering  Specification 


ST-506  HEAH  DISC  ASM  SPECIFICATION 
TITLE      HEAD  DISC  ASSEMBLY    .  ■ 


30124-001 

0011 

SHEET       2  OF 

APPLICABLE  DOCUMENTS  (continued) 
TK  0  Connector 
Spin  Motor  PCS  Connector 
10416-XXX  (Ref)  Mates  with 
10415-XXX  (Ref) 
10415 -XXX  (Ref) 


10417-005 

10419-  002 
10417-XXX 

10420-  XXX 
10419-XXX 


Source:  David  T.  Craig 
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^'^^Engineering  Specification 


ST-506  HEAD  DISC  ASM  SPECIFICATION 
TITLE  3012':>-O01  


1 30124-001 

i  0011  1 

SHEET  3 

OF 

CONTENTS 

I.  SCOPE 

II.  CAPACITY 

III.  MEDIA 

IV.  ENVIRONMENTAL 

V.  RELIABILITY 

VI.  POWER 

VII.  IKTZRFACZ 

VIII.  DRIVE  • 

IX.  STEPPER  MOTOR  -  ELECTRICAL  REQUIREMEiriS 

X.  SPIKDLE  MOTOR  -  ELECTRICAL  REQUIREMENTS 

XI.  BAND  ASM  -  MECHANICAL  REQUIREMENTS 

XII.  PHYSICAL  REQUIREMENTS 


I 


I. 


II. 


SCOPE 

The  Head  Disc  Assembly  (HDA)  is  a  sub-assembly  cf  the 
ST-S06  Final  Disc  Drive  Assembly.     It  will  undergo  all 
the  drive  testing  before  being  shipped  to  the  customer. 
The  Head  Disc  Assembly  will  be  a  complete  ST-S06  disc 
drive  less  the  following  hardware: 

1)  Main  control  PCB 

2)  Motor  control  PCB 

3)  Front  panel 


CAPACITY 
Tfaformatted 

Mbytes /Drive  6.38 

Bytes/Track  10417 

Fcraartec  32  Sectors/Track  (Soft) 

Mbytes /Drive  5.0 

Bytes/Track  5192 


Source:  David  T.  Craig 
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Engineering  Specification 


ST-506  HEAn  DISC  ASM  SPECITICATION 
TITLE  3012^-001 


30124-001 

0011 

SHEET     h  OF 

III. 


IV. 


Max  recording  freouenev  (MHZ) 

Transfer  Race 

Mbits/Second 

Density 

Fliix  Changes /Inch 

MEDIA 

Tracks 

Per  Inch 
Per  Surface 
Per  Drive 

Defects     (Eterd  E^ors) 

Any  flaw  defined  as  <  2  bytes  in 
length.     SequentiaTT  radial,  and 
circumfrential  defects  to  be 
counted  separately. 

Per  Drive 

Per  Surface 

Per  Cylinder  Zero 

EyyiRONMENTAL 

■  Operating 
Ambient  Temperature*    39  o  -  13£*^F 

40  -  57OC 


2.5 


5.0 


7690 


255 
153 
612 


32 

8 

0 


Shipping  Storage 
25 "  -  U4^F    -8^  -  176  *F 
-4°  -     62°C  -22°C-    80  °C 


Relative  Humidity 
Maximum  Wet  Bulb 


20  -  807. 
78» 


Max  Temperature  Gradient /Hour 

18°F  I8OF  18°F 

1  -  95X  1  -  95:; 

  No  Condensation 

Stray  Magnetic  Field     (1"  from  casting)  20  Gauss  Max 

Altitude  10.000  ft.  Max 

Anbient  Teroera-ture  is  defined  as  the  HDA  casting  temperature. 


^3 


Source:  David  T.  Craig 
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TITLE 


ST-506  HEAD  DISC  ASM  SPECIFICATION 
3012^-001 


30I2«-00i 


0011 


J 


SHEET 


V. 


VI. 


VII. 


VIII^ 


RELIABILITY 

Error  Rate  (Excluding  defects)  -  When  used  with  Seagat 
lecnnology  PCB  P/N  20019-001 

Soft  read  errors   (16  retries  min.)     1  per  10^^  bits  transferre 


1  per  10^^  bits  transferred 


1  per  10"  seeks 


15.000  hours 
None 

30  minutes 
5  years 

10.000  starts/stops 


Hard  read  errors 
Seek  errors 

MTBF  (Meantiae  before  failure) 
Typical  usage 

PM  (Preventive  Maintenance) 
MTTR  (Meantime  to  Repair) 
Component  Life 
Media  Life 

POWER 

DC  Voltages 

+12  VDC  +  ICZ,  1.7  arrps  typical  (3.3  anps  during  motor  start) 
Oiore  detail  on  current  -  see  ST-506  Oik  Manual  300CI-001) 

STU/Hr.   (1  watt  -  3.A13  BTD/Kr.) 


Watts 
Srj/Hr. 


INTERFACE 


25  +  40^ 

85.3      ^  40!; 


See  ST-506  OEM  Manual  30001-001 


DRIVE 


Mechanical 

Seek  Settle  Time* 

Unconrrolled 

Controlled 

Track  to  Track 
(Seek  >  3  ms) 


Using  Seagate  recommended  PCB 


lOOmS 

20  mS  using  this  step  sequence 
I         2.3  mS — ! 


3  mS 


Source:  David  T.  Craig 
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^  Engineering  Specification 


ST-506  HEAD  DISC  ASM  SPECIFICATION 
TlTLf  3012^-001 


Drive  Mo cor  Start  Time* 
Spindle  Speed** 
HDA  Cleanliness 


15  sec. 

3600  rpn  +  1! 


The  air  inside  the  HDA  shall  be  class  100 
(0.5  micron  particles) 


Mounting 

See  Figures  1  fit  2 

Vibration  and  Shock*** 

Operational 
Shipping 

Electrical 


(3 


For  purposes  of  normalized  test  data,  and  unless 
otherwise  stated,  all  test  measxirenents  shall  be 
taken  at  the  aiabient  conditions  of  68  +  5°F  (20 
3°C)  and  40  to  60::  relative  hirsidity  after  the  e3a 
has  been  stabilized  at  the  test  envircnaent  for 
at  least  1  hoxar.  " 

Hot  withstanding  this,  the  HDA  shall  be  canable  of 
meeting  all  the  requirements  of  this  specification 
Page  4^*  operating  environment  of"  Paragraph  IV, 

Warm  Up  Time 

The  HDA  shall  meet  all  operating  specifications 
^nn"^        seconds  after  spindle  motor  has  reached 
3600  RPM  at  all  operational  environmental  conditions, 

^*     Spindle  motor  speed  regulation    3600  +  17,  SPM 

2.     Spindle  motor  current 


Start 
Running 

3.     Stepper  motor/ohase 


3.6  amps  max, 
1.0  amps  max. 

250  +  50  Ma  Typical 


*        Using  Seagate  recommended  PCS 

**      Adjustments  are  customer  responsibility 

***    For  shipment,  the  heads  shall  be  moved  to  ID  while  the  spindle 
IS  rotating 


Source:  David  T.  Craig 
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ST-506  HEAD  DISC  ASM  SPECIFICATION 
TITLE  30124-001  


SHEET 


OP 


4.     PerformaTice  (Head  Disc  Asa) 

Average  2F  anplitude  1.0  tsv  p-p  min. 

30  ns  total 


Inside  window  margin 
(without  write  precomp) 


Minioum  resolution  on  any  track 
(without  precarp.) 

Wide  Gap  Measurement 


60Z 


1.  DC  erase  tracks  150,  151,  152 

2.  Write  2F  on  track  151 

3.  Write  IF  on  tracks  150  &  152 

4.  Measure  IF  amplitude  relative  to  2F  anplitude 

on  tracK  151  using  H.P.   spectrum  analyzer 
Model  No.  3585a  or  equivalent. 

5.  Failure  is  defined  as  a  measurement        •  26dB. 


Source:  David  T.  Craig 
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Engineering  Specif ieaeion 

ST-506 
TITLE    HSaP  DISC  ASStMEi:y 


1 

j  30124-001 

1 

ecu  1 

SH^ET  8 

OF 

Wiite 


Yellow 


Blue 


STEPK31  MOTOR 

Switching  Sequence  for  Rotation 
Facing  Mounting  End 


Red 


S:  Start  F:  Finish 
SCTPPgTC 


Step 

Pin  4 
Blue 

Pin  2 
White 

Pin  1 
Yellow 

1 

+ 

2 

4- 

3 

- 

•4- 

4 

•  + 

5 

Pin  ,3 
Net  & 


SPECmOCTCNS 


Step  per  revolution;  200  tl.8°  per  step 
Step  te  step  accuracy  (Notes  1,2,); 


5% 


Positienal  Accuracy  fl,3) ; 


5% 


3r=r  Inertia:    20  Gc=''  {.2£  .'ICISS) 


DC  Phase  Resistance:    38    +  3.S    at  25"  C 


Iniuctan=e:    £2aH  *  20%  at  1  Mi2 


Riase  voltace:  S.2 


Phase  Current  (Steady  State) :  24Clna 


itoldinc  Itorcue;    864  gan  (12  oz.  -  IN)  Min. 


Detent  Torque:    36  com  (0.5  oz.  -  IN)  Min. 


Pull-out  Ttercue:    504  can  (7  oz,  -  IN)  NCM. 


1. 
2- 
3. 
4. 

5. 
6. 


Heasursnents  irade  at  rated  current  on  eadi  phase. 

Between  any  two  adjacent  step  positions. 

Maxisun  error  in  360°. 

Motor  to  be  driven  bipolar. 

The  above  specifications  is  of  a  motor  in  bipolar  nxrde. 

Leads:    4,  Mo.  26  AMG  PVC  insulation  UL  &  CSA  approved. 

_n  


2.ams  -—I 
—  3.tos  — 


n  TL 


"or  Proper  Danping 


y 


Source:  David  T.  Craig 
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Engineering  Specif icacion 


TITLE 


ST-506 

HEAD  DISC  ASSEMBLy 


30124-001 

0011 

SHEET        9  OP 

Q3il  A 


C&il  B 


SPINDLE  MOTOR 
5 


Resistance  of  Winding: 
A  Car  B  ■  2ai01 

Inductance  of  Winding: 
A  Or  B  »  1.6  n«  NCM 

Hall  Device  Asymnecry 

«  -  30  ao. 


*127  ^ 


GND 


Hall 
Device 


Ball  in  -^fil 


ICTES: 

All  meas-reaenrs  shall  be  done  with  ts^o  discs. 


1.  Bated  Speed 

2.  Input  Voltage 

3.  Start  Time 

4.  Step  Time 

5.  Inertia  of  Discs:    .04  Oz.  -  In  -  Sec^ 

6.  The  horizontal  magnetic  field  in  a  plane  p»Tgnai  to  the  plane 
of  the  disc  shall  be  less  than  0.5  oauss. 


3600  RPM 
12  VDC  ±  lot 

15  Sec  (Max)  at  low  Voltage 
15  Sec  (Max) 


rma 


F7 


Source:  David  T.  Craig 
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Engineering  Specification 


ST-506  HEAD  DISC  ASM  SPECIFICATION 
T1TL£       30124-001  ;  


1  30124-001 
t 

0011 

SHEET  10 

OF 

IX.    PHYSICAL  REOUIR£?g:NTS 

The  HDA  can  be  mounted  on  any  side  except  upside  down 
or  front  and  back.     (See  Figures  1  &  2) 

The  HDA  is  shock  mounted  for  vibration  isolation.     In  the 
final  moxmcing  configuration,  care  shall  be  taken  to  insure 
that  the  operation  or  the  four  shock  mounts  is  not  restricted. 

A  shipping  bracket  shall  be  provided  to  hold  the  tvo  side 
frames  together  to  minimize  shipping  damage. 

Eluring  operation,  the  side  frames  shall  be  provided  with  a 
tie  bracket  to  simulate  the  front  cover,   in  applications 
where  the  ST-506  front  cover  is  removed. 


1 


Source:  David  T.  Craig 
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ST-506  Head  Disc  A3<  Speci^xcatJLcn 
TITLE  30124-001  


30124-001 

0011 

SHEET     12  OF 

r 


rrfsr 


BAND  ASSS^ELY 


Assenfaly        t  Z| 


1.  Band  shall  be  eapefale  of  withstar^ing  2.5  lbs. 
tension. 

2.  Ciere  shall  be  no  oreases  cn  the  active  portiai  of 
 the-band.   -  -- 


3.  Band  shall  be  free  of  contaminants  that  would  de- 
crease it's  life,  such  as  finger  prints  and  edoe- 
nic^. 


Source:  David  T.  Craig 
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MjVoN       Engineering  Specification 


■S7-506  . 
TITLE  HSRD  DISC  ASSZMfgy 


30124-001 

0011 

SHEET      12  OF 

I         ' .86*. 

I  (2.xe£. 


02 
05  J 


-.02 

{14.60*-°°; 
-.-05) 


Fiq.  2 

*   This  Dimension  vould  eventually  becore  1.75  inches. 

(4.44) 

*     15iis  dimension  has  been  off  speeed  to  a  maxinum  of  5.78 


9/ 


Source:  David  T.  Craig 
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APPENDIX  A 

I/O  PIN  ASSIGNMENTS  OF  PB.OITLE  SYSTEM 
SECTION  1— INTERPACE  CARD 
SIOT  EDGE  CONNECTOR  • 


PIN  NUMBER 


SIGNAL  NMEMONIC 


DIRECTION 


1 
1 

/I/O  SELECT 

INPUT 

AD 

INPUT 

3 

A  1 

INPUT 

4 

A2 

INPUT 

5 

A3 

INPUT 

6-17 

N.C. 

18 

R/W 

BI 

19 

PHO 

INPUT 

20-24 

N.C. 

25 

+5VDC 

INPUT 

2e 

GROUND 

INPUT 

27 

/DMAOK 

INPUT 

2E 

/DMA! 

OUTPUT 

2S 

K.C. 

30 

/IRQ 

OUTPUT 

31 

/RESET 

*  INPUT 

32 

N.C. 

33 

-12TOC 

ISPUT 

3A 

-5VDC 

INPUT 

35-36 

K.C. 

37 

Q3 

INPUT 

36 

PHI 

INPUT 

39 

/C02X 

INPUT 

40 

N.C. 

41   

/DEVSEL 

INPUT 

42-A9 

D7-D0  RESECTiVKLT 

BI 

50 

+12VDC 

INPUT 

INTERFACE /CONTROLLER  CONNECTOR  "PI" 


PIN  NUMBER 

1 
2 
3 
4 
5 
6 
7 
8 
9 


NMEMONIC 
PHO 

SIGNAL  GROUND 
TR/W 

SIGNAL  GROUND 

ZDO 

XDl 

N.C. 

XD2 

SIGNAL  GROUND 


DIRECTION 

OUTPUT 

OUTPUT 

OUTPUT 

OUTPUT 

BI 

BI 

BI 

OUTPUT 
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• 

n 

II 

11 

BI 

12 

TDfi 

BI 

13 

Tn7 

BI 

14 

OUTPUT 

15 

/  rblfij} 

OUTPUT 

16 

/BST 

INPUT 

17 

/CMD 

OUTPUT 

10 

/RPAEITT 

INPUT 

19 

SIGNAL  GROUKD 

OUTPUT 

20 

n 

21 

/CRES 

OUTPUT 

22 

XD3 

BI 

23 

XD4 

BI 

24 

SIGNAL  GROUND 

OUTPUT 

25 

/CDET. 

INPUT 

HOTE: 

ONE  MAY  USE  THIS  TABLE  FOR  THE 

CONTROLLER 

SECTION  2 
CONTROLLER  CARD 
INTERPACE/CONTROLLER  "PI' 
SEE  PI  IN  SECTION  1 


CONTROLLER  TO  AHALOG  CAST  "P2" 

PIH  NDKBER  NMEKDNIC  CIRZCTION 


1 

SIGNAL  GROUNB 

OUTPUT 

2 

/TRKO 

INPUT 

3 

SIGNAL  GROUND 

OUTPUT 

4 

mDEZ 

INPUT 

5 

SIGNAL  GROUND 

OUTPUT 

6 

POWEROK 

INPUT 

7 

SIGNAL  GROUND 

OUTPUT 

8 

/WRTSM 

OUTPUT 

9 

SIGNAL  GROUND 

OUTPUT 

10 

lOMHZ 

OUTPUT 

11 

SIGNAL  GROUND 

OUTPUT 

12 

RRZWDTA 

OUTPUT 

13 

SIGNAL  GROUND 

OUTPUT 

14 

MTR  DRIVE  OAl 

OUTPUT 

15 

SECTOR 

INPUT 

16 

KTR  DRIVE  0A2 

OUTPUT 

17 

+12VD(: 

OUTPUT 

18 

MTR  DRIVE  0B2 

OUTPUT 

19 

-12VDC 

INPUT 

20 

MIR  DRIVE  OBI 

OUTPUT 

21 

+5VDC 

OUTPUT 

22 

/WTGT 

OUTPUT 

9^ 
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23 

+5VDC 

^OUTPUT 

24 

/PR£COMP*LOaiB. 

OUTPUT 

25 

+5VDC 

OUTPUT 

26 

HSO 

OUTPUT 

27 

+5VDC 

OUTPUT 

28 

HSl 

OUTPUT 

29 

SIGNAL  GROUND 

OUTPUT 

30 

RDGT 

OUTPUT 

31 

SIGNAL  GKOUND 

OUTPUT 

32 

/NE2DATA 

INPUT 

33 

SIGNAL  GROUND 

OUTPUT 

34 

/KDCLK 

INPUT 

NCTI:  ONZ  MAY  USE  THIS  TABLE  FOR  ANALOG  CARD  J15,  REVERSE  INS  AND  OUTS 


POWER  SUPPLY  TO  CONTROLLER  "P3" 


PIN  NUMBER 


NMEMONIC 


DIRECTION 


1 
2 
3 
& 
5 


+5VDC 
+12VDC 
POWEROK 
-12TOC 

GROUND 


INPUT 
INPUT 
INPUT 
INPUT 
INPUT 


CONTROLLER  TO  LED  "P4" 


PIN  NUMBER  NMEMONIC  DIRECTION 

1  /READY  OUTPUT 

2  R17  SOFT  FIVE  OUTPUT 

CONTROLLER  TO  TEST  "P5" 

PIN  NUMBER  NMEMONIC  DIRECTION 

1  +5VDC  OUTPUT 

2  5MH2  OUTPUT 

3  +5VDC  OUTPUT 

4  lOMHZ  OUTPUT 

5  GROUND  OUTPUT 

6  STSCLK  OUTPUT 

7  GROUND  OUTPUT 

8  /PHO  OUTPUT 

9  GROUND  OUTPUT 


SECTION  3 
ANALOG  CARD 
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3.2   Remova 1 s /Ad j  us tments 

y»2. 1        Main  Control  P.C.B. 

TooTs^Required:  5/64"  Hex  Driver 
Uctite  #242 


1)  Remove  (4)  6-32  x  1/4"  button  heai^Screws 

2)  Disconnect  J4  througt^JS.  noting  their  positions 

3)  Slide  the  PJ^ffT^ward  the  rear  of  the  drive  and  remove 

4)  Toj»-1n^stan ,  reverse  the  above  procedure  using.  Loctite 
'Sn  the  first  3  threads  of  all  ^-32  screws.  " 

3.4.2  Motor  Control  P.C.B 

Tools  Required:  5/64"  Hex  Driver 
Loctite  1242 

1)  Remove  (4)  6-32  x  1/4"  Main  Control  P.C.B.  Mounting  Screws 

2)  Disconnect  J4  through  J8,  noting  their  positions 

3)  •  Disconnect  Jl  and  J2,  noting  their  operation 

4)  Remove  the  MotorControl  P.C.B. 

5)  To  re-install,  reverse  the  above  procedure  using  Loctite  on 
the  first  3  threads  of  all  6-32  screws. 

Note:  Whenever  the  Motor  Control  P.C.B.  is  replaced  or  any  of  its 
components  are  changed,  the  Spindle  speed  must  be  adjusted. 
Connect  a  frequency  counter  to  Test  Point  4  (Index)  and  adjust 
R3  on  the  Motor  Control  P.C.B.  (accessible  through  the  sidefrane) 
to  a  period  of  16.67  msec.    Additionally,  if  C5  is  changed,  the 
Motor  Control  board  should  be  burned  in  for  at  least  12  hours 
settle  the  capacitor  before  adjusting  the  speed. 

3.2.3  Spindle  Brake 

Tools  Required:  5/64"  Hex  Driver 
Loctite  #242 
10  Mil  shim  (.010") 

1)  Remove  the  Main  Control  P.C.B.  as  outlined  in  Section  3.2.1 

2)  Disconnect  J2  at  the  Motor  Control  P.C.B.;  free  the  brake  wires 
from  their  retaining  clips 

3)  Remove  (1)  6-32  x  1"  button  head  brake  mounting  screw,  washer, 
and  spacer. 

4)  Remove  the  brake  solenoid 


95 
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5) 

6) 

7) 
8)- 
9) 


To  re-install,  reverse  the  above  procedure  using  Loctite 
on  the  first  3  threads  of  the  6-32  screws.    Do  not  tighten 
the  brake  mounting  screw 

Insert  thelo  mil  shim  between  the  brake  pad  and  the  spindle 
motor  housing 

Move  the  brake  toward  the  spindle  motor  housing  until  a  slight 
resistance  is  felt  on  the  shim 

Tighten  the  6-32  brake  mounting  screw  and  verify  that  the 
contour  of  the  brake  pad  aligns  with  the  spindle  motor  housing 


Continue  the  re- installation  procedure 

3.2.4         Index  Sensor 

Tools  Required:  5/64"  Hex  Driver 
Loctite  #242 
30  mil  shim 


i; 
2; 

3: 
4; 

5] 
6] 


Remove  the  Main  Control  P.C.B.  as  outlined  in  Section  3.2.1 

Remove  the  connector  from  the  front  panel  LED,  noting  the 
orientation  of  the  connector 

Free  the  Index  wires  from  their  retaining  clips. 

Remove  (2)  6-32  x  1/8"  button  head  Index  aounting  screws  and 
remove  the  Index  mounting  bracket 

Remove  the  Index  sensor 

To  re-install,  reverse  the  above  procedure  using  Loctite  on 
the  first  3  threads  of  all  6-32  screws. 

Check  the  gap  between  the  index  sensor  and  the  motor  hub 
using  the  30  mil  shim.    If  the  gap  is  not  30  oils,  loosen 
the  two  index  screws  and  adjust  it. 

3.2.5        Ground  Spring 

Tools  Required:  5/64"  Hex  Driver 
Loctite  #242 

1)  Remove  the  Main  Control  P.C.B.  as  outlined  in  Section  3.2.1 

2)  Remove  (1)  6-32  x  1/8"  button  head  ground  spring  mounting  screw 

3)  Remove  the  ground  spring 

4)  To  re- install,  reverse  the  above  procedure  using  Loctite  on  the 
first  3  thread  of  all  6-32  screws 

5)  Verify  that  the  ground  spring/spindle  motor  contacts  are     •  * 
clean  and  making  good  contact.    Also  center  the  ground  spring 
over  the  spindle  motor  ball. 
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3.2.5         Front  Cover 

Tools  Required:  5/64"  Hex  Driver 
Loctite  1242 

1)  Reniove  the  Main  Control  P.C.B.  as  outlined  in  Section  3.2.1 

2)  Remove  the  connector  from  the  front  panel  LEO.  notino  the 
.  orientation  of  the  connector 

3)  Rencve  (2)  6-32  x  1/8"  button  head  fron  panel  nounting  screws 

4)  Remove  the  front  panel 

5)  Remove  the  LED  and  grommet  from  the  front  panel,  noting  the 
orientation  of  the  LED  by  the  small  dots  on  the  connector 
end  of  the  LED 

6)  To  re-install,  reverse  the  above  procedures  using  Loctite 
on  the  first  3  threads  of  all  6-32  screws 

3.2.7         Front  Cover  LED 

Tools  Required:  5/64"  Hex  Driver 
Loctite  #242 

1}     Remove  the  Main  Control  P.C.fi.  as  outlined  in  Section  3.2.1 

2)  Remove  the  connector  from  the  front  panel  LED,  notino  the 
orientation  of  the  connector.  * 

3)  Remove  the  LED  and  gromroet  from  the  front  panel ,  notino  the 

«r^"frf  °f  ^^^^  the  small  dots  on  the  connector  end 
Or  the  LEO 

lu  '^-^"stan,  reverse  the  above  procedure  using  Uctite  on 
the  first  3  threads  of  all  6-32  screws  '^'-<.im:  on 

3.2-8       Side  Frames 

Tools  Required:  5/64"  Hex  Driver 
Loctite  1242 


2) 


Remove  (2)  6-32  x  1/8"  button  head  front  cover  njounting 
screws.    Do  not  disconnect  the  LED  connector 


S^^l^^^^^n'  ^^'"^  ''^^  ^'■^"'^  "^""t^'^S  screws, 

grommets,  and  spacers 

4)     Remove  the  right  and  left  side  frames 

/DO 
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5)     To  r€-instan,  reverse  the  above  procedure  using  Loctlte  on 
the  first  3  threads  of  all  6-32  screws 

Note:  Removal  of  any  assembly  not  covered  in  this  section  is 
not  possible  without  special  clean  room  facilities  and 
tools. 


jO) 
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Block  Device  Debugger 


1.  IKTRODUCTION 

The  Formatter/Debugger  program  is  provided  as  a  service  aid  for 
troubleshooting  block  I/O  devices  such  as  the  ProFile  disk  drive. 
It  is  a  program  that  allows  you  to  directly  communicate  with  a  block 
I/O  device  and  exercise  it  through  a  series  of  unique  commands  or  build 
simple  test  sequences  that  will  assist  In  debugging  the  device. 

It  Is  a  particularly  helpful  tool  for  servicing  devices  that  have  been 
returned  because  of  a  malfunction,  etc.     For  example,  the  program  can 
be  used  to  detect  an  error  and  then  by  using  the  loop  on  error 
function,  you  can  use  an  oscilloscope  to  analyse  the  circuit  that 
caused  the  error. 

You  can  use  the  program  to  service  a  drive  containing  either  the 
Formatter/Debugger  ROM  or  the  Standard  ROM.  (The  Standard  ROM  is  the 
operational  ROM  that  is  shipped  in  the  disk  drive.)    The  command 
summary,  section  3,  specifies  which  type  of  ROM  must  be  in  the  drive  to 
use  a  given  command. 


1.1  now  TO  USE  THIS  PROGRAM 

To  use  this  debugger  properly,  you  should  be  aware  of  some  of  the 
design  concepts.     In  designing  the  user  interface  (command  structure) 
it  was  decided  to  use  single  character  commands.     This  permits  you  to 
type  in  the  command  very  rapidly  and  use  options  (which  are  not  always 
required)  to  modify  certain  test  variables.     The  most  used  test 
variables  are  the  three  byte  logical  block  that  is  treated  as  either  a 
24-blt  number  or  as  three  8-bit  numbers.     As  a  24-blt  nunber,  the 
variable  represents  a  standard  logical  block  with  a  decimal  range  of 
0-16  million  blocks  (Hex  000000-  FFFFFF).    As  three  8-bit  numbers, 
each  variable  has  a  range  of  0-255  (Hex  OO-FF). 

The  program  makes  no  assumptions  about  the  use  of  the  test  variable;  1 
just  gives  you  two  ways  to  talk  to  it.  You  can  consider  it  as  a  large 
(24  bit)  number  or  as  three  smaller  (8  bit)  numbers.  This  variable  is 
sent  to  the  disk  exactly  as  a  2A-bit  number  which  the  firtnware  decides 
how  to  interpret.  You,  the  user,  must  know  how  the  firtaware  will  reac 
to  understand  what  the  firmware  is  doing  with  the  block  number. 


1.2  TYPICAL  COMMAND  EXAMPLES 


To  help  make  the  concept  of  this  program  more  clear,  here  are  some 
examples  that  show  what  the  more  common  commands  do. 


Page  1 
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y^Vl'  Block  Device  Debugger 

J 

R  (Read) 


This  command  requests  data  to  be  read  from  the  unit  being  tested.  It 
passes  the  command  and  the  BLOCK  variable  to  the  unit  and  transfers  the 
data  from  the  unit  to  the  Input  buffer  (see  the  display  command, 
section  2.2.3,  for  information  on  displaying  the  input  buffer). 

R  by  itself  does  not  change  the  BLOCK  variable;  It  uses  its  current 
value.    However,  you  can  change  the  block  variable  by  adding  a  modifier 
to  the  command  In  the  form  of  a  number.     This  number  Is  normally 
treated  such  that  leading  zeros  are  assumed,  thus  0,  00,  0000,  etc. 
all  produce  the  2A-bit  value  000000.     For  example: 

RO  or  ROO  or  ROOOOOO,  etc.  (read  block  000000) 

R13  or  R013  or  R  0013,  etc.  (read  block  000013) 

In  the  above  example,  the  BLOCK  variable  sent  is  either  000000  or 
000013.    The  number  13  is  the  same  as  013  or  000013  and  produces  the 
value  000013  In  the  BLOCK  variable. 


NOTE 


The  number  13  in  the  example  is  a  HEX  number,  not  a 
decimal  number. 

13  Hex  =  19  Decimal 

Remember  that  the  firmware  in  the  disk  drive  being  tested  determines 
how  the  BLOCK  variable  will  be  treated.  Normally  it  is  treated  as  a 
logical  block. 

Next,  let's  change  the  command  as  shown  In  the  following  example: 
RT1H2S3  or  RT01H02S03,  etc.  (read  block  010203) 

Notice  that  the  command  now  has  3  modifiers  in  the  form  of  T  and  a 
number,  H  and  a  number,  and  S  and  a  number.     The  modifier  T  references 
the  first  8-blts  of  the  BLOCK  variable,  the  H  references  the  second 
8-blts,  and  the  S  references  the  third  8-bits.    Note  that  they  are 
separate  modifiers  and  can  be  used  independently.    For  example: 


If  BLOCK 
If  BLOCK 
If  BLOCK 


000000,  then  the  command  RT5  will  set  BLOCK  -  050000 
050000,  then  the  command  RH3  will  set  BLOCK  •=  050300 
050300,  then  the  command  RT16S9  will  set  BLOCK  -  160309 


Note  that  the  last  command  in  the  example  happened  to  affect  the  first 
and  third  bytes.     Had  the  last  command  been  RS9  then  the  BLOQC  would 
have  been  050309. 

REMEMBER!     The  numbers  used  are  always  Hexisi£c4mai_iUBnb«« 

T  =  pi 


5 
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This  command  requests  data  to  to  be  written  to  the  unit  being  tested. 
It  passes  the  command  and  the  BLOCK  variable  to  the  unit  and  transfers 
the  data  to  the  unit  from  the  output  buffer  (see  the  buffer  fill 
command,  section  2.2.1,  and  the  display  command,  section  2.2.3). 

W  by  itself  does  not  change  the  BLOCK  variable;  it  uses  its  current 
value.    However,  as  was  the  case  with  a  read  command,  the  BLOCK 
variable  can  be  changed  by  adding  a  modifier.    For  example,  the 
commands  WO,  WT3H2S1 ,  WH9 ,  etc.  have  the  same  effect  on  the  BLOCK 
variable  that  they  do  in  the  Read  command. 


+  (plus) 


This  command  increments  the  BLOCK  variable.     +  by  itself  increments  the 
variable  by  1.     For  example,  if  the  BLOCK  variable  was  OOOOIF,  then 
after  +  it  will  be  000020  (Note  the  hex  numbers).    +3  will  increment 
the  BLOCK  by  3  each  time.     +3T  will  increment  the  first  8-bit  variable 
by  3  each  time.     For  example,  if  the  BLOCK  was  050311,  then  +31  will 
change  it  to  080311.     H  and  S  work  the  same  way  to  modify  the  second 
and  third  groups  of  8-bit  variables. 

To  provide  wraparound  and  carry,  the  +  command  will  wrap  a  2A-blt 
number  at  FFFFFF.     It  will  wrap  T  at  97  (97  increments  to  0)  and  will 
set  H  an  S  to  0  to  provide  full  wrap.     H  will  wrap  at  3  (3  goes  to  0) 
creating  a  carry  to  T  and  S  will  wrap  at  F  (F  goes  to  0)  creating  a 
carry  to  H.     Future  enhancements  will  be  to  find  out  what  the  maximum 
block  count  for  a  device  Is  and  then  wrap  the  24-blt  number  at  that 
count . 


D  (Display) 


This  command  displays  the  contents  of  the  input  or  output  buffers. 


D  by  itself  will  display  the  input  buffer. 

DI  is  the  same  as  D. 

DO  will  display  the  output  buffer. 

DS  will  decode  the  contents  of  the  input  buffer  as  extended 
status  information. 


The  form  of  the  display  is  the  same  as  that  for  an  APPLE 
monitor  memory  dump.     It  will  display  the  first  256  bytes  of  the 
buffer  and  pause  so  that  you  can  study  the  values.     At  the  bottom 
of  the  screen  it  asks  for  ESCAPE  to  terminate,  RETURN  to  quit,  ANY 
other  key  to  continue.    ESCAPE  stops  further  display  and  cancels  the 
rest  of  the  command  line  effectively  stopping  processing  and  returning 


Block  Device  Debugger 


W 


(write) 


Page  3 


Source:  David  T.  Craig 


Page  0378  of  0580 


Apple  ///  Computer  Information  •  Doc  #  78  •  ProFile  Hard  Disk  Repair  Info 


Block  Device  Debugger 


control  to  the  user.    RETURN  quits  the  display  command  and  causes  the 
program  to  go  on  to  the  next  command.     Pressing  any  of  the  other  keys, 
except  the  space  bar,  will  allow  the  program  to  display  the  next  256 
bytes  of  the  buffer.     Pressing  the  space  bar  will  allow  you  to  display 
the  buffer  line  by  line. 


CAUTION 

If  you  Just  keep  hitting  a  key  to  see  the  next  256  bytes 
you  will  see  first  the  buffer  you  requested  and  then 
memory  above  it.    There  are  areas  of  ram  above  the  buffers 
that  will,  when  displayed  cause  your  screen  to  get  VERY 
sick  and  you  will  have  to  either  re-boot  the  program  or  be 
very  familiar  with  APPLE  III  hardware  and  monitor. 

Just  incase  you  are  not  familiar  with  the  monitor  memory  display,  here 
is  an  example.     (The  monitor  doesn't  display  the  descriptive 
information  above  the  dashed  line.) 

Hex 

Address    0123    4  56789ABCDEF 


8000:  00  lA  23  92  FF  FE  A5  2F  33  34  00  00  00  00  00  00 
8010:  12  11  34  87  FE  44  00  00  3E  4C  00  20  A9  OF  C5  00 
etc. 
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2.     COMMAND  STRUCTURE 

Each  command  consists  of  one  or  more  characters  and  modifiers  in 
command  groups.    Each  group  is  separated  by  one  or  more  spaces.  The 
command  line  is  one  or  more  command  groups.    There  Is  enough  space  in 
the  command  buffer  for  255  characters. 

Multiple  command  lines  are  possible  by  use  of  the  Macro  Add 


2.1  COMMAND  PROMPT 

The  program  prompt  consists  of  the  following  two  lines: 
SI  Dl 

COMMAND  (B, C, D, F, G, H, I, L,M,N,0,P,Q,R,S,T,V,W,X, +,-,/,       ?)  -> 

The  first  line  contains  two  flags,  SI  Dl ,  that  tell  which  slot  and 
drive  the  program  is  set  to  test.    Two  other  flags  can  also  appear  on 
this  line  to  indicate  when  pause  on  error  is  active  and  when  the  Macro 
table  is  full.    They  are  identified  by  the  letters  P  (pause  on  error 
active)  and  M  (macro  table  full)  on  a  white  background. 

The  second  line  of  the  prompt  consists  of  the  first  letter  of  each 
valid  command.     A  list  of  the  commands  is  always  available  by  typing  H 
or  ?    and  pressing  RETURN.     In  this  manual  you  will  see  this  written  as 
H<nl>  or  ?<nl>.     (The  <nl>  is  the  symbol  for  newline,  often  called 
RETURN.) 
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command. 


NOTE 


After  typing  a  command  and  pressing  RETURN  to  execute  it, 
you  can  press  ESCAPE  to  terminate  the  command  .  However, 
if  you  wish  to  review  the  command  that  you  just  executed 
for  the  purpose  of  changing  it,  etc.,  you  can  type  CONTROL 
A  instead  of  ESCAPE. 
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2.2  DETAILED  COMMAND  DESCRIPTIONS 

Following  are  descriptions  of  some  of  the  commands  that  require  more 
detailed  explanations  than  others.     In  depth  examples  of  some  of  the 
more  commonly  used  commands  such  as  Read,  Write,  Increment,  and  Display 
were  provided  in  section  1.2.     For  an  overall  summary  of  all  commands, 
refer  to  section  3. 


2.2.1  BUFFER  FILL 

Syntax  B[num]    where  num  is  an  optional  16  bit  hex  number 


The  buffer  fill  command  is  used  to  fill  the  output  buffer  with  a 
specific  data  pattern.     It  can  be  used  with  either  the 
Formatter/Debugger  ROM  or  the  Standard  ROM  installed  in  the  drive.  To 
use  the  command,   type  B  followed  by  a  number  which  will  be  treated  as  a 
16  bit  (2  byte)  pattern.     For  example,  the  command 

RO  B1234  WO  B45  Wl<nl> 

would  read  logical  block-0,   fill  the  output  buffer  with  123A1234..., 
write  block-0,  fill  the  output  buffer  with  00A50045...,  and  finally 
write  this  data  to  block-1 . 

2.2.2    CREATE  SPARE 

Syntax  C<nl>    the  C-command  must  be  the  first  command  on  the  line. 

The  create  spare  command  is  used  to  force  a  peripheral  device  to 
transfer  a  logical  block  to  a  new  (spare)  physical  location  on  the 
device.    The  command  will  then  request  the  block  number  to  be  spared 
and  will  then  request  confirmation  from  the  user.     If  confirmed,  the 
logical  block  will  be  spared  by  the  device  controller.    This  command 

should  only  be  used  when  the  Standard  ROM  is  installed  in  the  drive. 

Using  this  command  will  allow  you  to  fix  flaky  blocks  found  during 
testing. 

The  user  will  be  asked  for  confirmation  of  this  command.  Respond  with 
Y  (Yes)  or  N  (no). 
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(eg. ,80123) 


NOTE 


Do  not  attempt  to  use  the  create  spare  command  when  the 
Formatter/Debugger  ROM,  version  D3.11  or  earlier,  is 
Installed  in  your  drive. 
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2.2.3  DISPLAY 

Syntax  D[I,0,S]    where  I  Is  input  buffer,  0  is  output  buffer,  and  S 

is  the  extended  status  information  in  the  input 
buffer. 

The  display  connnand  can  be  used  with  either  the  Formatter/Debugger  ROM 
or  the  Standard  ROM  installed  in  the  drive.    It  is  used  to  display  the 
contents  of  the  input  or  output  buffers.    These  buffers  occupy  the 
following  Hex  locations  in  the  computer's  memory: 

input  buffer  8000H  -  821311 

output  buffer   8300H  -  8523H 

The  display  will  show  256  bytes  at  a  time,  scrolling  to  the  next  'page' 
after  each  key  press.     To  end  the  display  and  continue  executing  the 
command  line,  press  RETURN.     To  abort  the  command  line  press  ESCAPE. 
With  the  display  on  the  screen,  you  can  press  the  spacebar  to  cause  a 
scroll  to  the  first  line  of  the  next  'page'.    Then,  each  time  you  press 
the  space  bar,   the  display  will  scroll  one  line  forward. 

The  Display  Status  command  works  only  slightly  differently  in  that  It 
decodes  the  input  buffer  into  Extended  status  info  about  the  spares  and 
bad  blocks  and  it  will  not  stop  until  it  is  finished  or  until  the 
space  bar,  RETURN  key,  or  the  ESCAPE  key  are  pressed. 

REMEMBER!     The  Display  Status  command  will  decode  anything  found  in 
the  Input  buffer  so  be  sure  to  use  the  Get  Status  command 
first  to  make  sure  that  the  information  is  valid. 

Before  using  the  Display  Status  command  with  the  Formatter/Debugger  ROM 
installed,  you  must  initialize  the  spare  tables  (see  section  2.2.6)  and 
then  use  the  Get  Status  command,  otherwise  the  display  will  contain 
garbage.     With  the  Standard  ROM  installed,  you  only  have  to  issue  the 
Get  Status  command  before  displaying  the  extended  status  of  the  input 
buffer. 

Here  are  some  additional  tips  about  using  the  Display  Status  command. 


-  After  typing  D[S]  and  pressing  RETURN,  press  the  space  bar  to 
stop  the  listing.  Press  the  space  bar  again  each  time  you 
wish  to  step  through  another  line  of  the  listing.  Pressing 
any  other  key  will  cause  a  fast  scan  of  the  listing. 

-  Pressing  ESCAPE  will  cancel  the  rest  of  the  display  function. 

-  Pressing  RETURN  will  terminate  the  spare  sector  listing  and 
start  the  bad  block  listing. 
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2.1.1*  FORMAT 

Syntax  F<nl>             this  command  must  be  the  first  command  in  the 

command  line. 

The  Format  command  is  used  with  the  Fornatter/Debugger  ROM  installed  in 
the  drive.     It  is  used  to  erase  all  old  data  from  memory  and  lay  down  a 
new  pattern  of  address  and  data. 

After  formatting  a  drive  with  the  Formatter/Debugger  ROM  installed,  you 
can  type  D[I]  to  get  a  list  of  the  defective  blocks.    The  list  will  end 
with  FF  FF  FF  FF.     Refer  to  the  documentation  provided  for  the  F/D  ROM 
for  further  details. 

WARNING 

This  command  is  very  dangerous  and  should  only  be  used  if 
damage  to  the  address  headers  has  occurred  and  only  after 
every  reasonable  attempt  has  been  made  to  recover  other 
data  from  the  device.    The  user  will  be  asked  to  confirm 
this  command.     Respond  with  Y  (Yes)  or  N  (No). 

Remember!     This  command  will  erase  all  previously  recorded  data. 

Following  is  an  example  of  the  error  message  that  will  be  displayed  if 
you  attempt  to  format  a  drive  with  a  Standard  ROM  installed. 

I/O  ProFile 
Block        Rl  R2  R3  RA  SI  S2  S3  S4  S5  56 

FORMAT    SI  Dl        00  03  5F    00  00  00  00  55  55  55  55  00  00 

The  55' s  in  this  example  are  the  error  indicators. 

2.2.5    GET  STATUS 

Syntax  G<nl> 

The  Get  Status  command  is  used  to  obtain  extended  status  information 
from  the  drive  and  place  it  in  the  input  buffer.     (You  will  need  to 
execute  the  Display  command  to  view  the  contents.)    The  Get  Status 
command  makes  sure  that  the  status  you  are  going  to  view  is  valid. 

When  using  a  ProFile  you  can  also  get  the  status  by  reading 
block  FFFFFF. 
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2.2.6    INITIALIZE  SPARE  TABLE 

Syntax  l<nl>    this  command  must  be  the  first  command  In  the  command 

line. 

The  Initialize  command  is  used  by  the  ProFile  Formatter/Debugger  ROM  to 
setup  the  spare  tables  in  the  ProFile  drive.    After  the  Debugger  ROM 
has  formatted  the  disk,  the  entire  disk  is  available  to  read  from 
or  write  on  so  that  certification  of  the  entire  disk  is  possible. 
After  the  Spare  table  sectors  have  been  certified,  the  tables  need  to 
be  initialized  to  allov  the  controller  ROM  to  work  properly.  The 
Initialize  command  is  not  used  when  the  Standard  ROM  is  Installed  In 
the  drive. 


WARNING 

This  command  is  potentially  dangerous  as  it  effectively 
erases  any  old  spared  table  data  and  if  used  incorrectly 
will  cause  the  loss  of  valuable  data  on  the  ProFile. 

The  user  will  be  asked  to  confirm  this  command.  In  response,  type 
Y  (Yes)  or  N  (No) . 
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3.     COMMAND  SUMMARY 

Following  is  a  summary  of  all  the  commands  that  can  be  used  with  this 

program: 

NOTE 

Data  shown  in  I]  or  ()  is  optional. 

BUFFER  FILL          B[<nl>]  or  Blnum] 

Fill  the  output  buffer. 

where  num  is  a  16  bit  hex  fill  number 

used  with  both  Formatter/Debugger  and  Standard  ROMs 

CREATE  SPARE  C<nl> 

Force  the  drive  to  spare  the  current  block. 

must  be  the  first  command  on  the  command  line 

used  only  with  Standard  ROM 

DISPLAY         D[<nl>]  or  D[I]  or  D[0]  or  D[S] 

Display  the  1/0  buffers. 

used  with  both  Formatter /Debugger  and  Standard  ROMs 

FORMAT  F<nl> 

Format  the  device. 

this  is  8  dangerous  command 

used  only  with  Formatter/Debugger  ROM 
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GET  STATUS  G{<nl>] 

Get  extended  status  Infonaatlon. 

Remember!    When  using  the  ProFlle,  RFFFFFF  (read 
block  FFFFFF)  also  returns  status 
information 

used  with  both  the  Formatter/Debugger  and  Standard 
ROMs 

HELP         H[<nl>]  or  H[E]  or  H[E2]  or  H[char] 

Print  a  list  of  commands,  or  errors,  or  a  detailed  description 
of  each  command. 

where  E  is  to  display  errors  when  the  Standard 
installed 

ROM  is 

where  E2  is  to  display  errors  when  the 
Formatter/Debugger  ROMis  installed 

where  char  is  any  legal  command  shown  in  this  command 
summary 

INITIALIZE  SPARE  TABLE  I<nl> 

Clear  the  spare  block  table. 

this  is  a  dangerous  command 

must  be  the  first  command  on  the  command  line 

used  only  with  Formatter/Debugger  ROM 

requires  confirmation  (Y  or  N) 
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LOOPON  LPF[S,H,D] 

Send  Loop  on  Format  conunands  to  the  firmware. 

where  S  "  sector  marks 

B  -  address  headers 
D  -  data  field 

LPF  can  be  followed  by  any  combination  of  S,  H, 

and  D 

executed  following  a  Read  Track  command  to  loop  on 
format  of  the  current  track  (eg.,  R[T1  reads  the  T  byte 
of  the  block  variable  to  determine  the  current  track) 

used  only  with  Formatter/Debugger  ROM 

MACRO  M[A(0-9),C,L,0-9] 

Use  macro  functions  (alternate  command  lines). 

where  A  =  add  current  line  to  macro  table 
C  =  clear  all  macros 
L  "  list  macros 

used  with  either  Formatter/Debugger  or  Standard 

• 

ROM 

N,0 

Not  Implemented  yet 

PAUSE          P[<nl>]  or  PIA(num)  ,C,  ,E(nun),N(num)] 

Pause  and  wait  for  user. 

Where  A  "  any  error/nonerror 

C  -  clear  any  error/nonerror 
E  »  on  error 
N  ■  on  no  error 

(num)  is  a  16-bit  mask  of  SI  S2 

Note:  All  four  digits  of  the  16-bit  mask 
turned  on 

must  be 

used  with  either  Formatter/Debugger  or  Standard 

ROM 
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QUIT  Q[<nl>] 

Return  to  calling  routine  (This  module  is  a  subroutine). 

READ         R[  (num)  ,T(num)  ,H(nuin)  ,S(nuin)  ] 

Read  a  block. 

where  (num)  =  24  bit  number  (8  bit  if  T,H,S) 
T  -  first  (Hi)  byte  of  block 
H  ■  second  (Mid)  byte  of  block 
S  -  third  (Lo)  byte  of  block 

Remember!     The  firmware  of  the  device  tested  determines 
how  the  number  is  treated.     See  the  following 
example: 

T      H      S    -  Formatter/  Debugger  ROM 

ProFile      00    00  00 

Hi  Mid    Lo  -  Standard  ROM 

>0  means  read  to  the  output  buffer    (  Eg.,  R23>0 

) 

used  with  either  Formatter/Debugger  or  Standard  ROM 

SCAN  S<nl> 

Order  the  firmware  to  scan  the  entire  disk  (read  only). 

Requires  confirmation  (Y  or  N) 

after  scanning,  use  D[I]  to  get  list  of  any  bad 
found  during  scan 

blocks 

used  only  with  Formatter/Debugger  RDM 

TURN  OFF  STEPPER  Tt<nl> 

Turn  off  the  power  to  the  stepper  motor. 
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V 

Not  Implemented  yet 

WRITE  W[(num),T(nuin),H(num),S(nuin)] 

Write  to  a  block  (same  format  as  read). 

where  (num)  -  24  bit  nunber  (8  bit  If  T,H,S) 
T  -  first  (Hi)  byte  of  block 
H  ■  second  (Mid)  byte  of  block 
S  -  third  (Lo)  byte  of  block 

Remember!     The  firmware  of  the  device  tested  determines 
how  the  number  is  treated.     See  the  following 
example: 

T      H      S    -  Formatter/  Debugger  ROM 
ProFlle      00    00  00 

Hi  Mid    Lo  -  Standard  ROM 

<I  means  write  from  the  input  buffer  (  eg.,  W23<I  ) 

used  with  either  Formatter/Debugger  or  Standard 

ROM 

XECUTE         X[<nl>]  or  X(E(num)] 

Execute  the  current  command  line  again. 

where  E  ■  execute  the  line  to  this  point  on  error 
num  "  16  bit  error  mask  of  81  S2 

X[E]  will  execute  a  function  over  and  over  again, 
if  an  error  has  occurred,  up  to  the  point  where  the 
error  occurred 
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+         +[  (num)  ,T(mjm)  ,H(num)  ,S(nuri) ) 

Increment  the  block  number. 

wnere  ^niss^  '        Die  numDer  \,ti  Dit  it  l,k.,o) 
T  -  first  (Hi)  byte  of  block 
H  "  second  (Mid)  byte  of  block 
S  -  third  (Lo)  byte  of  block 

-[  (num)  ,T(nuiii)  ,H(num)  ,S(num)  ] 

Decrement  the  block  number. 

where  (num)  =  24  bit  number  (8  bit  if  T,H,S) 
T  -  first  (Hi)  byte  of  block 
H  *  second  (Mid)  byte  of  block 
S  «  third  (Lo)  byte  of  block 

/          /[C,D(num) ,M,0,S(num) ,T] 

Choose  options     (/H  for  help). 

where  C  "  compare  input  to  output  buffer 
D  -  device  set 

M  "  move  input  to  output  buffer 
0  "  option  flag  setup 
S  «  slot  set 

T      translate  current  block  to  cylinder/head/sector 

7 

Help. 
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4.    NEW  FEATURES 

The  following  new  features  have  been  developed  since  the  release  of 
DSKDBG  V-E00.16  and  are  included  in  DSKDBG  V-E00.17. 

*  The  Help  errors  command  has  been  slightly  modified.    HE  or  HEl 
provides  help  for  the  Standard  ROM  and  HE2  returns  help  for  the 
Formatter/Debugger  ROM. 

*  The  Help  command  lists  the  form  of  the  extended  help  commands. 

*  Display  now  has  a  command  to  allow  the  decoding  of  the  status  table 
into  the  version,  spare  list,  and  bad  block  list. 

DS  "  display  .status  info. 

*  Use  ESCAPE  or  RETURN  to  terminate  a  long  list  of  spares  or  bad 
blocks. 

*  The  /C  command  allows  you  to  compare  the  Input  buffer  to  the 
output  buffer. 

*  The  /H  command  moves  the  contents  of  the  input  buffer  to  the 
output  buffer. 

*  An  additional  modifier  is  available  for  read/write  commands 
that  allows  you  to  specify  which  buffer  you  are  reading  to  or 
writing  from.    For  example,  a  read  command  followed  by  >0  means 
read  to  the  output  buffer.     A  write  command  followed  by  <I  means 
write  from  the  input  buffer. 
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5.     SPECIAL  DATA  RECOVERY  FUNCTIONS  OF  THE  XECUTE  (X)  COMMAND. 

The  X  conimand  has  a  special  function  that  allows  primitive  loop 
control.    This  function  was  added  (V-EOO.IA)  to  allow  very  basic  data 
recovery  for  profile.     It  performs  a  simple  loop  back  to  the  beginning 
of  the  command  line  on  and  error  condition  occurring  in  either  status 
bytes  1  or  2  of  the  profile  status.    Activating  this  function 
is  the  same  as  activating  Pause  on  error. 

Syntax    Xt<nl>]     or  X[E] 


5.1     USING  THE  X  COMMAND  WITH  THE  STANDARD  ROM 

Following  is  an  example  of  using  the  X  command  when  the  Standard  ROM  is 
installed  in  the  drive: 

RO<nl>        Read  Block  0 

/SI  /  R>0  XE  /S4  /  W<0  XE  +  X 

In  this  example  the  inltal  RO  followed  by  RETURN  sets  up  the  program  to 
start  reading  on  block  0.     In  the  next  command  line,  81  selects  slot  1 
as  the  input  drive  (drive  to  read  from). 

REMEMBER!     Don't  forget  the  space  after  the  1  as  it  is  required. 

You  must  include  a  space  whenever  a  blank  area  is  indicated 
as  shown  in  the  above  command  line  example. 

The  R  command  reads  the  block  (0  at  first).     If  an  error  occurs  during 
read  (indicated  in  status  bytes  1  and  2)  then  the  XE  command  will  cause 
control  to  transfer  back  to  the  beginning  of  the  line  to  SI  and  the 
program  tries  again.     If  the  read  is  ok,  the  program  goes  on  to 
S4  which  switches  to  slot  4.    Then  it  writes  to  the  current  block, 
(notice  that  the  program  hasn't  changed  the  block  number  yet.)  Another 
check  of  the  status  is  made  by  the  XE  command.     The  program  will 
continue  on  and  if  no  error  occurs  on  the  write  it  will  go  back  to  the 
beginning  of  the  line  and  try  again.     If  no  error  is  detected,  the  + 
command  causes  the  program  to  increment  the  block  counter.  Finally, 
the  X  command  at  the  end  of  the  command  line  returns  the  program  to  the 
beginning  of  the  line  where  it  goes  back  to  slot  1  and  reads  the  next 
block. 

The  program  will  not  stop  at  the  end  of  the  disk  but  it  will  not  harm 
anything  if  it  goes  passed  the  end.     The  current  block  number  being 
read/written  will  be  greater  then  25FF  and  the  user  can  stop  the 
program  by  pressing  the  escape  key. 


Block  Device  Debugger 


where  X  Is  always  the  last  command  executed  or  XE  is  the  last 
command  executed  if  an  error  occurred 
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5.2  USING  THE  X  COMMAND  WITH  THE  FORMATTER/DEBUGGER  ROM 

If  the  Standard  ROM  can't  be  used  and  the  Formatter/Debugger  ROM  is 
required  then  the  the  command  takes  on  one  minor  change.     Instead  of 
Incrementing  the  24-bit  number  with  the  +  command,  you  increment  the 
8-bit  S  variable  as  shown  in  the  following  example: 

/SI  /  R>0  XE  /S4  /  W<0  XE  +  S 

This  command  works  the  same  except  we  now  increment  track  (cylinder), 
head,  and  sector  which  is  the  form  expected  by  the  Formatter/Debugger. 
As  with  the  previous  command  the  program  will  not  stop  at  the  end  of 
the  disk.     It  will,  however,  wrap  around  to  TO  HO  SO  and  start  through 
again  so  you  have  to  watch  and  stop  the  program  at  this  point. 
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6.     SAMPLE  SCREEN  DISPLAY 

Here  is  a  sample  readout  from  the  screen.    Remember  that  this  display 
moves  very  fast  and  you  may  not  see  it  clearly.    Also  Status  55  and  S6 
are  for  Twiggy  and  are  set  to  0  by  the  program  when  using  Profile. 10. 


1/0  Profile 


Block 

Rl 

R2 

R3 

R4 

SI 

S2 

S3 

S4 

S5 

S6 

READ 

SI 
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Dl 

00 

00 

04 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

WRITE 

S4 

Dl 

00 

00 

04 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

READ 

SI 

DO 

00 

00 

05 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

WRITE 

S4 

DO 

00 

00 

05 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

Page  19 


Source:  David  T.  Craig 


Page  0394  of  0580 


Apple  ///  Computer  Information  •  Doc  #  78  •  ProFile  Hard  Disk  Repair  Info 


Block  Device  Debugger 

7.    TYPICAL  PROBLEMS  AND  HOW  TO  AVOID  THEM. 

*  The  +  (Increment)  command  doesn't  work. 

This  1e  to  date  the  most  common  problem.    Usually  the 
command  line  will  look  something  like 

RO  PE  +  X 

What  you  were  trying  to  do  is  sequentially  read  thru  the  disk 
starting  at  block  0.    \Jhat  you  said  was 

Read  block  0  (block  "  0),    Pause  on  error, 
Increment  block  (block  »  1),  Repeat  line, 
Read  block  0  (block  again  -  0)   

To  fix  this  problem  just  do  one  line  to  set  block  0  and  then  go 
on  to  the  next  line  to  do  the  Read,  Pause  on  error  etc.  For 
example: 

RO<nl> 

R  PE  +  X<nl> 


*  Display  Status  Won'T  Work  Or  Won't  Stop 

The  display  status  command  allows  you  to  display  the  input 
buffer  and  make  asstimptions  about  what  the  data  means.    For  it 
to  work,     the  Get  status  command  must  successfully  read  the 
status  informtion  from  the  drive.     If  the  input  buffer  has 
garbage  in  it,  the  Display  Status  command  may  go  round  and 
round  trying  to  display  all  the  spared  sectors  and  bad  blocks. 

To  stop  the  command  when  it  is  caught  in  a  loop  or  is  listing 

a  bunch  of  bad  blocks,  simply  press  the  RETURN  key  or  the  ESCAPE 

key.    The  functions  of  the  other  keys  are  the  same  as  for  all 
other  display  commands. 
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8.     KNOWN  BUGS  IN  VERSIONS  E00.17  AND  £00.16 

The  Macro  command  has  3  known  bugs.    The  first  occurs  when  a 
macro  Is  added  to  the  list  and  there  Is  already  one  there  of  that 
number.    The  effect  Is  to  make  both  of  them  disappear.    The  second 
bug  occurs  when  the  macro  Is  invoked  on  a  line  with  the  X  command 
(eg.,  Ml  X).    This  disables  the  ESCAPE  key  so  the  program  can  only  be 
halted  by  re-booting.    The  third  bug  also  involves  the  X  command.  When 
a  macro  is  added  (eg.,  R  MAI  X),  it  will  keep  asking  to  delete  the  old 
macro. 

Pause  on  any  error  doesn't  work. 


The  -  command  doesn't  decrement  properly  for  H  and  S  modifiers 


Block  Device  Debugger 
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9.    STATUS  BYTE  DESCRIPTIONS 

This  section  provides  a  bit-by-bit  description  of  the  four  status  bytes 
available  with  the  Standard  ROM  or  the  Formatter/Debugger  ROM. 


9.1    STATUS  BYTES  WITH  STANDARD  ROM  V-3.98  INSTALLED 


STATUS  1 

7  »  1  if  ProFile  did  not  receive  55  to  its  last  response 
6  "  1  if  write  or  write/verify  was  aborted  because  >532  bytes 
if  data  were  sent 

if  ProFile  couldn't  read  its  spare  table 
5  -  1  if  host's  data  is  no  longer  in  RAM  because  ProFile 

updated  its  spare  table 
4  "«  1  if  SEEK  ERROR  -  unable  In  3  tries  to  read  3  consecutive 

headers  on  a  track 
3  "  1  if  CRC  error  (only  set  during  actual  read  or  verify  of 

write/verif y ,  not  while  trying  to  read  headers  after  seeking) 
2  -  1  if  TIMEOUT  ERROR  (couldn't  find  header  in  9  revolutions  - 

not  set  while  trying  to  read  headers  after  seeking) 
1  -  N/A 

0  =  1  if  operation  unsuccessful 


STATUS  2 

"Q-^D  7  "  1  if  SEEK  ERROR  -  unable  in  1  try  to  read  3  consecutive 

•     *  headers  on  a  track 

'  0~  2.  6  »  1  if  spared  sector  table  overflow  (  >  32  sectors  spared) 

I  -  J  5  -  N/A 

4  -  1  if  bad  block  table  overflow  (  >  100  bad  blocks  in  table) 

.  -  *  3  "  1  if  ProFile  unable  to  read  its  status  sector 

:  O—  ^  2  -  1  if  sparing  occurred 

1^7  1  -  I  if  seek  to  wrong  track  occurred 


•J  I 

0  *■  A  STATUS 


0  -  N/A 


7 

m 

1  if 

ProFile  has  been  reset 

6 

1  if 

block  number  invalid 

5 

m 

1  if 

block  l.D.  at  end  of  sector  mismatch 

* 

4 

m 

N/A 

3 

N/A 

2 

1  if 

ProFile  was  reset 

* 

1 

m 

1  if 

ProFile  gave  a  bad  response 

* 

0 

m 

1  If 

parity  error 

* 
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STATUS  A 

7  - 

0  ■  the  number  of  errors  encountered  when  rereading  a 

block  after  any  read  error 

* 

These  bits  are  set  by  the  SOS  ProFile  driver  and  are 

not  used  by  the  Pskdbg  ProFile. 10. 

9.2  STATUS 

BYTES  WITH  FORMATTER/ DEBUGGER  ROM  FD3.98  REV  11  INSTALLED 

STATUS  1 

7  « 

1  if  Profile  did  not  receive  55  to  its  last  response 

6  - 

1  if  no  index  found  during  formatting 

5  " 

1  if  no  sector  mark  found  during  formatting 

A  ■> 

1  if  SEEK  ERROR  -  unable  to  read  3  consecutive  headers  on 

a  track  (one  try  only) 

3  - 

1  if  CRC  error  (only  set  during  actual  read  or  verify  of 

write/verify,  not  while  trying  to  read  headers  after  seeking) 

2  = 

1  if  TIMEOUT  ERROR  (couldn't  find  header  in  9  revolutions  - 

not  set  while  trying  to  read  headers  after  seeking) 

1  - 

N/A 

0  " 

1  compare  error  on  a  write  compare 

STATUS  2 

7  - 

1  if  ProFile  has  been  reset 

6  - 

1  if  track  number  invalid  while  reading  or  writing  a  sector 

5  - 

N/A 

4  - 

N/A 

3  - 

N/A 

2  - 

N/A 

1  » 

1  if  seek  to  wrong  track  occurred 

0  - 

N/A 
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STATUS  3 


0^  Block  Device  Debugtitir 


D7,  D6,  and  D5 ,  along  with  DA  and  D3  from  STATUS  1,  tell  why  a 
write  compare  operation  failed. 


D7        D6  D5 


write  timeout  0         0  0 

read  timeout  10  0 

read  CRC  110 

data  compare  111 


STATUS  4 


7  -  0  ■  the  number  of  errors  encountered  when  formatting  data 
fields  or  scanning  the  disk. 
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How  To  Use  The  REV.  18  Debugger  To  Copy  Profiles 

^    TO  COPY  THE  CONTENTS  OF  ONE  PROFILE  TO  ANOTHER 
THE  FOLLOWING  COMMAND  LINE  CAN  BE  USED  WITH 

EITHER  THE  SYSTEM  PROM  OR  THE  DEBUG  PROM. 
HOWEVER  THERE  IS  A  SLIGHT  DIFFERENCE  SO  BOTH 


THE  EXAMPLES  ASSUME  YOU  HAVE  THE  MASTER  DRIVE  IN  SLOTI 
AND  THE  SLAVE  DRIVE  IN  SL0T3.  YOU  CAN  USE  ANY  SLOT  YOU  WANT. 

WITH  THE  3.98  SYSTEM  PROM  AND  THE  RFV  18  DEBUGGER 
THE  COMMAND  LINE  WOULD  LOOK  LIKE  THIS 

/SI  (RETURN)  RODOO  (RETURN) 
rS3  (RETURN)  ROOOO  (RETURN) 

/S1-/-R-XE-/S3-/-W<I-XE— X(RETURN) 


THE  {-)  INDICATES  A  SPACE  MUST  BE  INSERTED  HERE. 

WITH  THE  REV.  11  DEBUGGER  PROM  AND  THE  REV  18  DEBUGGER 
SOFTWARE  THE  COMMAND  I  INF  WOULD  LOOK  LIKE  THIS. 

/S^  (RETURN)  RTOHOSD  (RETURN) 
/S3  (RETURN)  RTOHOSD  (RETURN) 

/S1-/-R-XE-/S3-/-W<I-XE— t-S-X(RETURN) 
AGAIN  THE  (-)  INDICATES  A  SPACE  MUST  BE  INSERTED. 


EXAMPLES  WILL  BE  SHOWN. 


f0 
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^qV^    PRD-ILE  PF.'ODLtCTION  FORHPT  TEST  PROCEDURE  WITH  fill  I 

'S-'"c'2  ry 

 4/g/S2  ry 

-t;  4.-'l9''S2  ry  V,  ^  ^  c  # 

":EU  C  4--'£l/S2  ry  f  aClC^J  t 

■;EU  D  5-'-7/S2  ry  "J 

-;EU  E  5-'"l>3''82  ry 

-:Ei..'  F  5'-' 18^82  ry 


OBJECT I UE: 

The  objective  of  this.  Procedure  is  to  format  the  ProFile  disk  driv^.  and 
reviect  improF-eriy  formatted  HDft  assefibi les . 


i.e.     EQUIPMENT  HECESSfiRV: 

2.1.  ProFile  format  test  fiwturp 

2.2.  fllll-'-HIII 

2.3.  Shortin?  fIus  or  Jumper  switch. 

2.4.  Format  EPROM  FD3.9S 

2.5.  ProFile  Format /Certify  disk  Se^trXJ^S^f  0<2.  iZ. 


,e.    TEST  TIHE/UHIT:     4.5  minutes 


PRELIM I HftRV  TEST: 


4.1.    fillow  driMe  to  uiarm  up  Olmin;-  at  the  warffr-L'P  -tat. ion. 
-     4.2.    Hdjust  index  to  ie.e67ms  <+.''->  e.s::.     The  limits  are  16.584,t,s  to  ' 
IB.  ,-5Hms. 

.e.     TEST  PROCEDURE: 

5.1.  Insure  that  the  DC  POMje-r  on  the  test  fixture  is  OFF! 

5.2.  Place  drive  vertically  onto  the  test  fixture  and'connect  piu3s  P8, 
P7,  and  PS.     Now,  set  drive  horizontally  and  connect  DC  pnhipr'plnd 

.  and  head  cable  <P5;'. 

5.3.  Turn  ori  fiC  POMier  to  the  ProFile. 

5.4.  Insert  the  ProFile  Format/Certif y  Production  disk  into  the  Hi  1 1, 
fifter  a  delay  of  2©  seconds,  press  <RTN>  and  the  ProFilp--=.  REhDV 
LED  should  turn  on. 

5.5.  The  monitor  should  prompt  "PRESS  "RETURN"  WHEN  PROFILE  IS  REfiDV". 
Type  ''<RTN>"  and  the  monitor  should  prompt  "INSTALL  JUMPER*  PPE'-:'^. 
flNV  KEV  TO  CONTINUE".     Install  Jumper,  or  place  JUMPER  SWITCH  nn 
INSTALL  position  and  type  '<RTN>'.     The  ProFile  should  besin  thp 
Format  cycle,     fifter  the  ProFile  has  completed  the  Format  cycle 
successfully,  the  monitor  should  prompt  "REMDUE  JUMPER,  PRESS  ANV 
KEV  TO  CONTINUE".     Remove  Jumper,  or  place  JUMPER  SWITCH  on  REM'iUE 
position  and  type  •'<RTN>-.     The  ProFile  should  noM.i  execute  the 
followins  commands  automatical ly: 

5.5.1.  Scan  all  sectors,  heads,  and  tracks 

5.5.2.  Coi'ipare  buffers  on  TRK077  I 
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^0^ 


5.5.3.  Certify  all  sectors  on  TRKG?? 

5.5.4.  Initialise  spare  tables  on  TRK877. 

5.e.    The  filll  will  rin«  its  belf  iMhen  the  test  has  been  completed  .-„• 

failed.  Be  sure  to  turn  OFF  ftC  power  to  the  ProFile  test  fixtur.=- 
here. 

5.e.l.    ft  9ood  HDfi  unit  will  pass  each  of  the  aboue  coiv,mands  and 
^  .  ^      should  be  sent  to  the  certification  test  stat.mn. 
...b..::.    Hny  failure  to  any  of  the  coomiands  will  halt  the  automatic 
se*iuence,  indicate  fault,  and  halt  test  progress.     If  a 
failure  occurs,  identify  driue  tuith  problen,  mode,  and  •=.et 
HDfl  aside  as  failure. 
5.7.    For  consecutive  forf.at  test  runs,  do  not  pouier  the  fill  I  off.  In- 
stead, simply  connect  the  next  HDfi  unit,  turn  ON  the  ProFile  t.=<=.t 
station,  and  wait  for  £6  seconds  until  the  ready  lisht  turns  on. 
Return  to  step  5.5  and  repeat  test  procedure. 


 end  of  test  
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CERTIFY  CRITERIA 


im>;ediate  failures 


61  00  00  00        -  3  BYTE  SEPERATOR  BETWEEN  WRITE  BUFFER 

Aira  STATUS  TABLES  BAD  OR  S2-3  SET. 
SPARE  TABLES  LTDATE  OCCURED,  BUFFER 
DATA  IS  CHANGED.  OPERATION  FAILED.  ' 

00  02  00  00        -  SEEK  TO  THE  VJRONG  TRACK  OR  PLUGS  6  &  8 

ON  ANALOG  BOARD  ARE  SWITCHED  AROUND. 


MAXIMUM  CODE 

ERRORS  SI  S2  S3     SA  DATA 

10  -  SOFT  -     08  00  00  (00... 09)     -      READ  ERROR.   (00... 09)  PERCENTAGE  OF 

KZ.Ml  FAILURES  AFTER  RE.^D  CO^-f-L\ND. 


2  -  HARD  -     08  00  00   (10...     )     -      READ  ERROR.    (10...)  PE?XE>:TAGE  OF 

READ  FAILURES  AFTER  RE.AD  COte-IAND. 

2     '  -  09  00  00    00  -      READ  ERROR.  OPERATION  FAILED. 

2        -  05  00  00     00  -       CANNOT  FIND  TARGET  HEADER  IN  9 

ROTATIONS.  OPERATION  FAILED. 

2        -  19  80  00     00  -      CAN'T  READ  3  SECTORS  AFTER  2 

RESEEKS.  READ  ERROR.  OPERATION 

FAILED.  CAN'T  PvEAD  3  SECTORS  AFTER 
SEEK. 

I        -  11  80  00     00  -       CAN'T  PJ:AD  3  SECTORS  XtlZR  2 

RESEEKS, OPERATION  FAILED. CAN'T 

READ  3  SECTORS  AFTER  SEEK. 


IN  ALL  CASES  WHEN  MAXIMUM  ERRORS  ARE  REACHED,  FAIL  UNIT  AND 
SEND  TO  REWORK. 
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STATUS  fl: 

byte 
niKr.ber 


.::s: 


dcf 1 nt  1 5  on 


7  -  other  than  $55  responce  frcui  host 

6  -  3  byte  Eeperator  bctvcen  vrlte  buffer  nnd  status  tables  bad 
or  S2-3  set. 

5  -  spare  tables  update  occured,  buffer  data  Is  chane^d 
A  -  cr.nnot  read  3  sectors  after  2  rc-secks 

3  -  read  error 

2  -  cannot  find  target  bender  in  9  rotations 
0  -  operation  failed 


STATUS  f'2 
byte 

ni'i-ber 


dof  ini  tlon 


7  -  cannot  rc-ad  3  sectors  after  seek 

6  -  TDore  than  32  spares 

5  - 

4  -  more  th^in   ]  00  bad  blocks 

3  -  Connot   read   status  sectors 

2  -  sparing  occured 

1  -  sec'k  to  tlie  wrong  track 


STATUS  f'2 

3y  te 
nv:r.ber 


def i nJ  1 1  on 


7  -  profile  vas  reset 

6  -  requested  block  0  out  of  range 

5  -  block  I.D.   isisr;atch  set  by  host 

■A  - 

3  - 

2  -  host  reset  profile 

1  -  bsd  cor..-;.-ind  responce  from  profile 

0  -  parlty"error  on  cable 

STATUS  gA 

percentage   of    rcrHd    failures   after   rtad  co: 

"5tr-.lus  bit  Identification  cxar.p  1  e : 
byte  " 
nuTT;ber 
7- 
6- 
5- 
A- 


3_ 
2- 
1- 

0- 


Conver 

sion  Ch 

art 

H/?x  1 

Bi  narv 

1  Dec. 

0  1 

0000 

1  0 

1  I 

0001 

1  1 

2  1 

0010 

1  2 

3  I 

0011 

1  3 

4  1 

0]00 

1  4 

5  1 

0101 

1  5 

6  I 

01  10 

1  6 

7  I 

0111 

j  7 

8  1 

1000 

1  8 

9  1 

ICOl 

1  9 

A  1 

1010 

1  30 

B  1 

1011 

1  11 

c  I 

1100 

1  12 

D  i 

liOl 

1  13 

1110 

!  u 

f  i 

nil 

1  15 

zr.d 


SI 

08 

// 

1 

/ 

f'OOO 

1000 

S2     S3  SU 


08    00  0 


ill  ' 

use  these 
\k   < —  hex  nuir^bcrs 


000  1000  c'joo  o:'0o  oooo  0:^00 


1-6 


.[ci 

.'.pply    to  -r^'.-f:!  :ij  t  ^  cr.s  '.irt.-d 

t.W  4o       -f^e  dpic  6^-  'tX<i. 
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ERROR  SYMPTOM  CODES 


C3O02  00  00  2  -  Seek  to  wrong  track  occurred 

9OQ0  00  00  8  -  Unable  to  read/write  status  sectors 

0032  00  00  8  -  Unable  to  read/write  status  sector 

2  -  Seek  to  wrong  track  occurred 

04-00  00  00  4  -  Time  out  error 

OH)i!,  00  00  4  -  Time  out  error 

4  -  Sparing  occurred 

^OQ  00  00  4  -  Time  out  error 

■8  -  Unable  to  read/write  status  sectors 

OSOO  00  00  5  -  Unable  to  read/write  data  (data  is  bad) 

•Time  out  error,  couldn't  find  header  in 
3  revolutions 

OS8O  00  00  •  5  -  Time  out  error,  could  find  header  in 

'3  revolutions-unable  to  read/write  data  '{data  is  bad) 
8  -  Unable  to  read/write  status  sectors 

* 

08  0'!  00  00  a  -  CRC  error 

4  -  Sparing  occurred 

OIOO  00  00  9  -  CRC  error-unable  to  read/write  data  (data  is  bad) 

0630  00  00  1  -  Unable  to  read/write  data  (data,  is  bad) 

5  -  Time  our  error  (couldn't  find  header  in  3  revolutions) 
a  -"Unable  to  read/write  status  sectors 

0^ 

3  82  00  00  1  -  Unable  to  read/write  (data  is  bad) 

8  -  CRC  error 

0  -  Unable  to  read/write  status  sectors  o>»^  * 

■     2  -  Seek. to  wrong  track  occurred  '        .  ■ 


Source:  David  T.  Craig 


Page  0419  of  0580 


Apple  ///  Computer  Information  •  Doc  #  78  •  ProFile  Hard  Disk  Repair  Info 


00  00  00  6  -  Time  out  error  (couldn't  find  header  in  3  revolutions) 

invalid  data,  requested  block  is  in  bad  block  table 

\J)  BO  00  00  1  -  Unable  to  read/write  data  (data  is  bad) 

0  -  Time  out  error  (couldn't  find  head) 

CRC  error  occurred 
8  -  Unable  to  read/write  status  sectors 


SI- 

F  Ol^r^  Ll^ii        f(lpQ'»\r   llt^  >^0lt 
I     i  3  tijrtr  Mftrtlor  bcttrn  -rile  iivfltr 

i   \p»'t  UUlr  up^iU  witi'rti,  bluffer 

•  <  Cjnfot  ri.d  J  Miltri  j/l«f  I  rililll 


M  Bftd  tritr 

-I  Cfnnol  rtnd  Urf't  riri4<r  In  I  r»Utl«nl 
I 

0  Qpcritlon  filttd 
■SI: 

"J  Ctwnol  1   IKlori  4fler   tttX  . 

C  ^orc  U|i  'ii  IP«rcl 
1 

4  nori  tl><'<  100  bad  bl<xkl 


J 


}  Cannot  rrid  lUtut  ir<lar 
I  SpirUq  occurrid 

0 

S3: 

I  Hrqi/rilfd  b  I  (K  i  I  sul  of  r«'>^< 
I  IliKk   10  ptlw^iUh  lit  b/  hoit 


1  Hsit  rtttl  ttotWt 
0  Firllj  irrar  on  Ctftlt 


t  rttd  fillurc  «fltr  rt«d  ccm^«nd 
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This  assembly  meets  Apple  Computer  Specification 
062-0182,  and  includes  the  equivalent  circuitry 
for  Apple  assy  #656-4106,  "PCB,  Assy,  Monitor  , 
Tested,  is  mechanically  equivalent  to  //656-^ 
"Subassy,  Power  Supply",  and  is  purchased  cTnly 
from  U.S.  ASTEC  as  ASTEC  part  number  AA11771P, 


PRODUCTION  RELEASf 
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(I)  To  maintain  018  dccument  in  oonfldeoee 

(II)  No«  to  repiixJuoe  or  copy  it 

(III)  Not  to  reveal  or  publish  it  in  wholeor  part. 


TOLERANCES 
UNLESS  OTHERWISE  SPECIFIED 
DIMENSIONS  ARE  IN  INCHES 

DECIMALS 


X  1 
.XX  t 
JCXX  ± 
ANGLES  XX.: 
FRACTIONS  t 
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XX  ±   f 

(.X±_J^ 
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DATE 
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DATE 
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DATE 


RELEASED 


MATERIAL. 
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||appks  computer  inc. 


TITLE 
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1^1/ 


REV 

ZONE 

ECO  ' 

REVISION- 

API'I) 

D^TF 

A 

P662 

INITIAL  RELEASE 

V-  J.; 

PRODUCTION  RCLEASe 

Tha  rvraon  tupenedo*  a«  prwtoui  vw«on» 
PIMM  dHtroy  M  oM  eopiaa. 

NOTICE  OF  PMOPRICTAnv  PBOPERTY 
Th»  miOnnKlon  ocnMkwd  herdn  Is  Ih* 
Pfojxietaof  property  o(  A()p«s  Compute,  Inc. 
Ths  possessor  agracs  lo  irw  (ollowing: 

(I)  To  malnum  this  oocumonl  InconfiiMnoft 

(II)  Not  10  repnxtuca  or  oopy  «. 

(III)  Nol  10  rWfM  or  pubMl  I  In  wtioMor  p«t 


1.0    ELECTRICAL  CHARACTERISTICS 

1.1  INPUT  VOLTAGE:     115  VAC  Ul  230  VAC 

Jeleeted  by  juwpei  un  p.Lti 
^^7  TO  03  lie 

1.2  OPERATING  RANGE:     90  to  135  VAC  RMS 

180  CO  270  VAC  RMS 

1.3  CONVERSION  EFFICIENCY:     75%  minimum  acceptable;  with  78t  as 

a  target  in  production. 

1.4  DELIVERED  POWER:     30  watts  steady  state. 

55  watts  starting  for  a  minimum  of   14  seconds. 

1.5  OUTPUT  VOLTAGES  AND  CURRENTS: 

Voutj  +12  VDC  ±  6%       1.5  Adc  steady  state  and  3.5  to  4.0 


VouC. 


Vout- 


amps  for  10  -  14  seconds. 
+5  VDC  ±2%    2.0  Adc  continuous, 

-12  VDC  t6%  0.1  Adc  continuous. 


o  > 

is 


1.6    RIPPLE  AND  NOISE  CONTENT;  OUTPUT:     50MVP-Pon  +5VDC;100MV  P-P 

+12  VDC.     IHz  to  10  MHz. 


TOLERANCES 
UNLESS  OTHERWBI  SPECffTED 
DIMENSIONS  ARE  IN  INCHES 

DECIMALS         X  £   

.XX  J   

.XXX  t  —f- 
ANGLES        XX.X  i 

FRACTIONS  ♦  

DUtCNSIONS  IN  PAflENTHESIS 
AWE  IN  MHUMFTEftS 


NEXT  ASSY, 


DRAWN  rv 

D.Haahr 


DATE 
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CHECKED  BY 


»ELEA*l!D  BY 


DATE 


DATE 
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llcippks  computer  inc. 


TITLE 


POWER  SUPPLY, 

Aii/rRorii.E-Z>^^^/c-  < 


SIZE 
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1.7  OPERATING  TEMPERATURE;     0  to  +70°C  (Ambient) 

1.8  STORAGE  TEMPERATURE:     -20  to+83°C. 

1.9  PROTECTION  CIRCUITS:     The  input  must  be  protected  by  a  fast  blow 
fuse  and  a  thermister  inrush  current  limiter. 

Thi-  +5  volts  d.c.  TTL  voltage  must  be  protected  from  over  voltage 
output  by  means  of  an  active  crowbar. 

All  three  d.c.  outputs  must  be  short  circuit  capable  for  an 
indefinite  period. 

1.9.1  HOLD  UP  TIME:     20  msec  nominal  at  30  watts  load. 

1.9.2  TEMPERATURE  COEFFICIENT:  0.02%. 

1.9.3  AC  ISOLATION:     to  safety  ground  and  A.C.   input  to  output  4.5KVDC 

1.9.4  OUTPUT  TO  SAFETY  GROUND:  0.5KVDC 

1.9.5  INSULATION  AC  TO  GROUND:     50  MEG  ohm  nominal. 

1.9.6  LEAKAGE  CURRENT:     240  VAC  input 

IRMS  =  3.5  ma  RMS 

1.9.7  LINE  CONDUCTED  EMI:     FCC  20780  limits.:  See  attached  specifications. 

1.9.8  SAFETY  APPROVALS:     UL  and  CSA  required 

VDE  required  after.  9/81 

:.0    MECHANICAL  REQUIREMENTS: 

The  supply  shall  conform  to  attached  envelope. 

2.1  THERMAL:     The  power  supply  shall  be  capable  of  operating  under  all 

conditions  of  line  and  load  at  0-70°C  continuously.  - 

2.2  STORAGE  TEMPERATURF:     -20  to  +85°C. 

2.3  HUMIDITY:    Operating:     955:  RH  a  35°C. 

Storage:     95%  RH  Q  SCC. 

2.4  VIBRATION:     10  to  500  Hz  double  sweep  at   I  active  per  minute  with 

pk-pd  excursion  of  1.5mm  or  lOg  acceleration. 

2.5  RANDOM  DROP:     45  min.  at  rate  of  5  RPM. , 

2.6  BURN  IN:     A  minimum  24  hour  burn  in  at  low  line,   full  DC  load  at 

70°C  is  required.    Vendor  will  burn  in  all  units. 
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2.7  SERIALIZATION:  All  supplies  shall  have  a  serial  number  affixed  and 
recorded  so  that  test  and  failure  records  can  be  tracked  throughout 
the  life  of  the  product. 

2.8  SAFETY  REQUIREMENTS:     UL  4  78 

UL  1201 

CSA  22.2  No.  154 
VDE  after  9/81 

2.9  INDUCTORS 

No  solenoidal  filter  inductors  should  be  used  in  this  product. 
2.95  INPUT  AND  OUTPUT  CONNECTOR:     Molex  Connector  Pin  Designation. 
A.C.  Input  D.C.  Connector 

1.  AC  Neutral 

2 .  Key 

3.  AC  Line 


I. 

Reset 

2. 

Key 

3. 

-12V 

4. 

+12V 

5. 

+  12V 

6. 

Cotanon 

7. 

II 

8. 

II 

9. 

II 

10. 

Common 

11. 

+5V 

12. 

+5V 

13. 

+5V 

Mating  Molex  Connectors: 

DC      P/N  09-50-3131 

AC      P/N  09r50-3030 

f 

The  output  connector  will  be  a  single,  in-line  connector  combining 
thf  above  two  parts  number. 
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SPECIFICATION:     ELECTROMAGNETIC  COMPATIBLITY 

This  unit  must  pass  FCC  Class  B  limits  in  both  conducted  and  radiated  emissions. 

1.    Emissions:    Applicable  assemblies,  subassemblies  and  peripheral  devices  shall  be 
6  dB  below  limits  of  (1)  Federal  Communications  Commission  (FCC)  Parts  15  Sections 
15.830  (radiation  limit)  and  15.832  (conduction  limit)  for  units  operated  from 
60Hz  line  voltage  and  (2)  VDE  0871/6.78  section  3.2.1   (conducted)  and  sections 
3.2.2  and  3.2.3  (radiated)  for  units  operated  from  50  Hz  line  voltage.  Those 
units  rated  50/60  Hz  shall  meet  both  requirements. 

The  upper  frequency  limit  for  both  FCC  and  VDE  conducted  emissions  limits  is 
30  .MHz.  However,  due  to  radiated  emissions  from  the  AC  power  cord  the  Apple 
conducted  limit  is  extended  to  60  MHz. 


^ 


For  convenience,  limit  amplitudes,  less  6  dB,  are  reproduced  herein.  (Tabulated 
limits  are  Apple  Computer  EMI  limits;  FCC  and  VDE  limits  and  6  dB  higher). 
However,  the  in-effect  version  of  FCC  part  15  or  VDE  0871  are  the  binding 
documents . 


RADIATED 


Frequency 

Field 

Strengths 

Distance 

Range  (MHz) 

(uV/m) 

(dB  uV) 

(meters) 

1.     FCC  Part  15 

30-88 

50 

34 

3 

86-216 

75 

38 

3 

216-1,000 

100 

40 

3 

2.     VDE  0871 

0.01-30 

20 

26 

30 

30-470 

20 

26 

10 

470-1,000 

80 

38 

10 

CONDLXTEB 

Frequency 

Vol tage 

LISN 

Range  (MHz) 

(uV) 

(dB  uV) 

Impedance 

1.     FCC  Part  15 

0.45-60 

125 

42 

50 

2.     VDE  0871/6.78 

0.01-0. 15 

* 

150 

0. 15-0.50 

200 

46 

0.50-60 

100 

40 

•straight  line  from  10  kHz  {3.5mV,  71  dB  V)  to  150 
kHz  (300uV,  50  dBuV) 


Test  and  measureont  equipment  and  procedures  shall  be  as  specified  in 
applicable  specifications.     Final  acceptance  tests  are  performed  with  assembly 
or  peripheral  installed  in  system  intended  to  be  marketed  with;  such  system  to 
consist  of  the  basic  Apple  Computer  (II,  III,  etc.)  and  full  memory  installed 
and  as  many  peripheral  devices  (disk  drives,  printer,  monitors)  and  optional 
components  (language  card,  serial  card,  parallel  card,  etc.)  as  possible  to 
simulate  worst-case  operating  conditons  as  closely  as  possible.  Qualification 
tests  with  "remote  exercisers",  generators  or  other  manufacturer  Personal  CPUs 
are  unacceptable. 
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II.    SUSCEPTIBILITY  (to  be  determined). 

Under  consideration:    The  device  shall  not  have  uncorrectable  data  errors  when 
subjected  to  the  following  field  strengths  or  voltages  -  Irradiated:  0.0'-1,000 
MHz,  SV/m  (1002  moudulated  with  1  kHz  square  wave). 

Transient  Line  Noise:**     1.    Class  A  products:     400V  pulse  with  100  nonosecond 

width  and  10  nsec  risetime. 

2.     Class  B  products:     200V  pulse  (same  character- 
istics) 

Conducted  RF:     0.01-100  MHz:       3V  rms. 
**no  soft  errors  allowed. 
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MAX. 


PIN-1 


u     U     J  JJ         U         ULUUUU        U  U  U  U" 


.150  MAX  LE.VD  PROTRUSION 
(3.81) 
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1.0    TITLE:      Specif icatlona ,  Profile  OEM  International  Power  Supply  Acceptance. 

2.0    PURPOSE:      The  purpose  of  this  document  is  to  define  the  criteria,  both 
electrically  and  ■echanlcally ,  that  Profile  power  supplies,  part  number  699-5008,  must 
■eet. 


3.0  REQUIREMENTS: 

3.1  Materials  and  construction  shall  be  exactly  as  initial 
qualifying  pieces.     No  deviation  is  allowed  without  written 
approval  from  the  M.S.D. Engineering  Group  and  written 
authorization  from  Apple  Purcha=;ing. 

3.2  The  power  supply  is  a  .totally  enclosed  module  provided  with 

•    a  standard  lEC  connector,  On-Off  switch  and  output  connector/ 
cable.     The  power  supply  is  intended  to  be  conduction  cooled 
and  maintain  specifications  up  to  75  Dei?rees  Celsius. 


3.3    All  markings  shall  be  permanent  In  nature  and  remain  legible 
when  subject  to  the  specified  operating,  storage,  and 
environmental  requirements.    All  marking  shall  be  insoluable 
In  such  standard  solvents  as  water  and  halogenaced 
hydrocarbons. 

WARNIVG:     Do  not  use  halogenated  hydrocarbon  solvents 

for  cleaning  circuit  boards  containing  aluminum  electrolytic 

capacitors. 


3.4    Cosmetics,  Aluminum  Enclosure: 

3.4.1     Definition  of  Cosmetic  Surfaces  and  Defects: 


3.4.1.1.     Surfaces : 


3.4.1.1.1.     Class  A  Surface:     The  end  of  the ■ 
power  supply  with  silk  screening 
and  on-off  switch. 


3.4.1.1.2.     Class  B  Surface:     The  bottom 
surface;  the  right  side  (when 
looking  at  the  silk  screened  end). 
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3.4.1.2.  Defect! 


3.4.1.2.1.  Fine  Scratch:  A  scratch  with 
no  apparent  visible  width  when 
viewed  from  18  inches. 

3.4.1.2.2.  Coarse  Scratch:    A  scratch 
with  obvious  width  when  viewed 
from  18  Inches. 

3.4.1.2.3.  Scuff:    An  area  with  many  fine 
scratches  that  do  not  totally 
obscure  the  original  texture 
finish. 

3.4.1.2.4.  Abrasion:     An  area  where  the  original 
texture  is  obliterated.     An  area 
where  the  surface  finish  has  been 
removed  and  the  base  material  has 
been  exposed. 

3.4.2     Silk  Screen  Printing,  Class  A  Surface  Only: 

3.4.2.1.  All  printing  and  screening  shall  conform 
to  artwork,  and  shall  be  lagible. 

3.4.2.2.  The  printing  shall  be  free  of  voids  and 
>  smears  when  viewed  from  18  inches  for 

5  seconds. 

2.4.2.3.  The  printing  shall  not  be  tilted  more 
than  2.5  degrees  with  respect  to  thfl 
bottom  surface. 


3.4.3.  Class  A  Surfaces: 

3.4.3.1.  There  shall  be  no  more  than  3  coarse 
scratches  which  are  longer  than  0.1" 
on  any  surface. 

3.4.3.2.  There  shall  be  no  more  that   1  square  inch 
of  scuffing  on  any  Surface. 

3.4.3.3.  There  shall  be  no  more  than  0.25  square  inch 
of  abrasion  on  any  surface. 

3.4.4.  Class  3  Surfaces: 

Any  surface  finish  Is  acceptable  provided  there  are 
no  dents,  butts  or  deep  gouges. 
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r 


3.4.5.  Finish: 

All  Surfaces  to  be  finished  to  prevent  oxidation. 


3.5    Electrical  Characteristics: 

3.5.1.     No  failure  sli.ill  OLTur  when  tht-  power  supplv  is 
subjrtted  to  the  following  maximum  Londitiors: 


AC  Continuous 
Viii  AC  Surge 
"iliort  Circuit  Loads 
i>r>  ■     i  rcu  it  Loads 
iipcr.it  in^  Temperature 
St.'r.i.u-  Tt-mperature 

Operat  ini;'  Character  ist  ics  : 


J80vac  rms 

JhOvac  rms  for  lOdmsei 
Indefinite  Period 
Indefinite  Period 
0°   to  73° 
-40°  to  85° 


i'AK.VMETKK 
V' i  ;i  Kaiine 
Vin  rrequeni ' 
Vout  Ran>;e 


MIN 

NUM. 

MAX 

L'NITS 

170 

230 

2  70 

Vrns 

30 

Hz 

+  4 

90 

+  5.00 

+■  5 

10 

Volts 

+  1  1 

30 

+12.00 

+  12  . 

60 

Volts 

-10. 

HO 

-12.00 

-13. 

2  0 

■.'<>;  t  >i 

+  '>v  Out 
<-l2v  Out 
-  I2v  Out 


4.0     Amps  for   10-14  Seci-nd> 


2 .  (jO 
1  .  D')-' 
0.23 


Amps 
Arr.ps 
Amps 


AC  Input  Power,  .-^nv  Output  Short  Circuited   ( <C  ■  2  uhn;       3  '.,',itt- 
(Note:     Ail  outputs  turn  on  or  off   together  and  power 
supply  must  be  se  1 1   recover  iai;  when  short  circuit  ri-movcd) 
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MIN. 


NO.M. 


MAX. 


IN  ITS 


+5v      Crowbar  Firing  7 
+12v    Crowbar  Firing  12. hO  13. hO 

(Tested  with  a   lOOOHV  Cap  across  +12v  line) 

DC  Conversion  75 
Efficiency  Full  Load 


Volts 
Vol  ts 


+5/-3v  Ripple  pk .   to  pk . 

+12/-12V  Ripple  pk .  to  pk . 

Line/Load  +5v  4.75 
Transient  Envelope 

25%  Load  Step  Response  Time 


50 
100 
5.25 

500 


(Recovery  of  output  to  within  .1%  of  final  voltage) 

Line  Drop  Out  1 
•  Capability  (full  . load,   nominaDHold  up  time   8  mSec 

Isolation;     AC  Input  3.75 
t-i  SF.LV  Output 

Isolation:     AC  Input  3.75 
to  Safety  Gnd . 

Insulation  Resistance:  7 
AC  to  Gnd. 

Insulation  Resistance:  7 
AC  to  output 

Insulation  Resistance:  7 
Output  to  Gnd. 

Leakage  Current  Vin  230  VAC  to  Gnd.  0.75 

3.6    Electromagnetic  Compatibility: 

3.6.1.     Emissions:     The  power  supply,  when  measured  in  a  fully 
configured  Apple  III  system  shall  be  6  dB  below  limits 
of  VDE  0871/6.78  Section  3.2.1   (conducted)  and  sections 
3.2.2  and  3.2.3  (radiated). 

For  convenience,  limit  amplitudes  (less  6dB)  are 
reproduced  herein.     However,  the  in-effect  version 
(less  6dB)  of  VDE  0871   is  the  binding  document. 


mV 

mV 
V 

uSec 
Cycle 
KVAC 
KVAC 

Mohms 
Mohms 
Mohms 
mAmps 
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RADIATED 


VDE 

0871 


CONDUCTED 


VDE 

0871/6.78 


Frequ«ncy 
R«ng«  (MHz) 

0.01-30 
30-470 
470-1.000 

Frequency 
Range  (MHz) 

0.01-0.50 
0.15-0.50 
0.50-30 


Field 
(uV/b) 

20 
20 
80 

Voltage 

(  uV) 

* 

200 
100 


Strengths 
(db  uV) 

26 
26 
38 


(db  uV) 


46 
40 


Distance 
(meters) 

30 
10 
10 

LISN 

Impedance 

150 


*  Straight,  line  from  lOkHz  (3  5  mV  7i^« 

150kHz  (300uV.  50dB  uV)!  '      ""''^  ^° 

A  fully  configured  Apple  III  avur.. 

determined  by  the  Apole  Co«n.  T    r  "•P'tlbility  will  be 

.nd  Che  above  limi^^ierj^e'd      TSr""""  ^"8^-"i„g  EMC  Group 
With  .axi.um  .emory.  Disk    n'di,^  dr^'e  "irn"'  '"^'"'^^  ^" 
SHentype  Printer,  and  Monitor  ///  '  <="d .  Profile. 


3.7  Environmental 


3.7.1 


Acoustic  Noise  OutDut •  tk. 

perceivable  and  Sie  loLe'  Zn'r"''  "° 
acoustic  environment     denied  «  ?  *  llbrary-Uke 

power.  This  acousUc 'output  ^ro™  ^° 
contain  no  predo.ina^rtSn  s'g^  :a  e'^  thr^S^^r^^ 

::^:r;ev":L".rL":urei  -f"-,-^--  f/fo^t^^:  band 

1971.  Appendix  A  """^'''^  °^  '^''SI  S1.13  -  ' 

power  sSSpi^^:;  co^::ctr  t^rthe%^::ju?:i^j°^ 


3.7.2.    Temperature  Range 


Operating; 
Storage : 


0°  CO  75"^  C 
'40°    to  85°  C 


3.7.3.     HoBidity:  (non-condensing) 


25°  C  to 
5  CO  952. 


40< 


C  (ambient)  with  a  relative  humidity  of 


WPPlcz  ccxnputer  mc. 
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A 
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3.7.4.     Vibration  and  Shock: 

Thm  povcr  .upply  .u.t  be  able  to  survive  a  vlbr.tlon  ui.ui 

•  frequency  range  of  3  of  200  and  200  t!  t  hJ  " 

•ccel.ratlon  of  0  5  C'n    ftl  u  3  Hz  at  a  constant 


3.8    Reliability  and  Quality  Assurance: 


3.8.1, 


3.8.2. 


3.8.4. 


3.8.5. 


t^/^^Jnn'K '""P^''  "'^•^^  ^«^«        MTBF  of  no  less 
than  30,000  hours  when  operated  ^ver  the  entire  r.n«  !f 

izini!  r.rr^r.r''''.'''  3.5\':d%":viro:«^ 

specified  in  3.7.    This  reliability  level  shall  b- 
de.on,trated  at  a  .Inl.u.  80X  confidence  leve    by  a 
clllVfi  "^^-"^l^'y  prediction  and  a  rellabilitv 

qualification  test  based  on  MIL-HDBK-21 7C. 

Jhln'hJ*"^'*"!"''  production  level  supplies 

shall  be  performed  to  assure  that  the  instantaneous 

nJJ^'of'th!  ?    '"'"''r  '^'^^^'^'^  "  *PPle  does  not  exceed 
nOZ    of  the  inverse  of  the  OTBF  specified  in  3.8.1. 

■  =  han«,  sh!irL""'!  °'  <»uallficatlon  data  no 

changes  shall  be  «ade  to  the  burn-In  process  unless 
authorized  in  writing  by  Apple  Computer. 

Apple  Computer  shall  be  provided  with  reproducible  copies 
of  a  complete  set  of  documentation  Including  PCB  artwork 

pecMi^a  r'"''-  schematics,  bill,  of  mate'rial.  c^^pon^nt  - 
speciticatlons,  approved  vendor  Hit,  f^-^  ,n 
manufacturing  ins^Ltions^J^clid!;    I    e      ,  '""^ 

a  "      !on  0^'°:'  ^-P-^^-.  workmanship,  a'dluat^ent/ 
.hin^        K  ,f  ^  ^"'^  flow-routing  sheets).  No 

changes  shall  be  made  to  the  design  or  component  mix  of  this- 
supply  Without  prior  written  agreement        Apple  Computer 

ILtrl'r     :  ^k'*""!  °'  ="""8"         implementation!     It  is 

understood  that  this  documentation  is  the  property  of 
Apple  i^omputer.  ' 

The  vendor  will  provide  Apple  Computer  with  copies  of  all 
Engineering  Change  Notices,  Manufacturing  Change  Orders 
and  the  like  to  assure  that  current  documentation  is 
available  at  Apple  Computer  and  establish  a  knovledgeable 
documentation  liaison  to  ensure  this  process. 

Apple  Computer  has  the  right  to  perform  source  inspection 
and  manufacturing  audits  at  the  manufacturing  sites  for 
the  supply.    Acceptance  of  product  by  Apple  representatives 
does  not  guarantee  final  acceptance  of  the  material  by 
Apple  Computer.     Final  acceptance  shall  be  at  Apple 
Computer.    The  vendor  shall  perform  final  inspection  to 
assure  each  power  supply  meets  the  requirements  of  this 
specification. 
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3.8.6. 


3.8.7. 


Th«  vendor  shall  maintain  verifiable  evidence  of  all 
lMp«ctloni  and  tests  performed  on  finished  supplies, 
rtaulti  obtained,  and  dispositions  of  nonconf oraing 
Mtariala.    These  records  shall  be  traceable  to 
individual  supplies  or  production  lots  and  shall  be 
••da  available  to  Apple  representatives  upon  request. 

The  contractor  shall  provide  service  documentation, 
including  theory  of  operation,  at  a  level  adequate  for 
both  Field  and  Factory  service. 


3.9      Shipping  Protection: 


bo?  "?h^  rT.^V""^  "^^"""^        ^  corrugated 

box.     The  packing  shall  be  adequate  to  provide  protection 

^^d^h.'nT*';  breakage  or  loss  during  overseas  shipment 
and  shall  be  of  a  type  not  destroyed  by  opening. 

Each  master  shipping  carton  shall  be  legibly  marked  with  the 
following:     part  numbers,  date  of  shipment,  quantity,  and 
country  of  origin. 


3.10      Safety  Agency  Approval: 

The  design,  component  selection,  and  construction  shall  conform 
to  and  meet  the  following  (Class  1,  SELV)  Product  Safety 
Requirements: 

lEC  380,  Safety  of  Electrically  Energized  Office  Machines. 

Note:     The  main  power  transfonnPi  must  be  a  safety  isolatinz 
type  for  SELV  circuit-;. 


3.11  Construction: 

The  enclosure  for  the  power  supply  is  to  be  fabricated  from  steel 
plated  to  prevent  corrosion.  ' 
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3.12      Input  and  Output  Conneccor:    Molex  Pin  Designations 


A.C<  Input 


D.C.  Connector 


1. 

A.C. 

Kautral 

1. 

Reset  Monitor  Output 

2. 

2. 

Key 

3. 

A.C. 

Line 

3. 

-12v 

4. 

■t-lZv 

5. 

+12v 

6. 

COBBOQ 

7. 

Cooaon 

8. 

CoMBon 

9. 

10. 

11. 

+5v 

12. 

+5v 

13. 

+5v 

Hating  Molex  Connacotrs 


D.C. 
A.C. 


P/N  09-50-3131 
P/N  09-50-3030 


The  output  will  be  a  single  In  line  connector 
combining  the  above  two  part  nuabers. 
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rlEVISlONS 


DESCRIPTION 


BY  APPROVAL  A  DATE 


APPLICABLE  DOClMiNTS 

Motor  Control  PCB  Assembly  20217-001 

Engineering  Specifications : • 

The  KDA  corponents  shall  meet  all  requirements 
and  specifications  set  forth  in  the  following 
dociKients  unless  separately  specified  herein. 


Motor  Control  PCB  (Fab  drawing)  20218-001 

HDA  Assembly  drawing  58157-001 
RDS  Electrical  interconnect  drawing 

Magnetic  Disc  30126-001 

Read/Urite  Heads  30134-001 


Head  Connector 
Spindle  Motor  Connector 
Stepper  Motor  Connector 
Index  Connector 


10420-016 
10A17-006 
10417-005 
10417-005 


o 
p 

2 

o 


MODEL  HO. 
FIRST  USE 


ST-A12. 9 


DRAWN 

CHECK 

appo(e'j 

NEXT  ASSY 
FIRST  USE 


FINAL  ASSY 


UNLESS  OTHEnwiSE  SPECIFIED 


OltaENSIOHS  ARE  IN  INCM£S 

TOLERANCES  OH 
DECIMALS  XHCLES 
.XX  t 
.XXX 


STA12.9   HEAD  DISC  ASSEMBLY 


Scale 


DO  NOT  SCALE 
DR  AWIMC 


SIZE 

A 


owe  NO. 

30173-001 


SHEET 


REV.  EC 

V— 


OF 


14 
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[jj^J^O  Engineering  Specification 


ST412.9HEAD  DISC  ASM  SPECIFICATION 
TITLE      HEAD "DISC  ASSEMBLY 


30173-001 

SHEET      2  OF 

APPLICABLE  DOCUMENTS  (continued) 

TK  0  Connector 

Spin  Motor  PCB  Connector 

104I6-XXX  (Ref)  Mates  with 

10415-XXX  (Ref) 

10418-XXX  (Ref) 
Shock  &  Vibration  Spec. 
Acoustical  Specification 
Shock  &  Vibration  Spec. 


10417-005 

10419-  002 
10417-XXX 

10420-  XXX 

10419-XXX 

30138-001 
30131-001 
30138-001 


Source:  David  T.  Craig 
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Ljtjl  .: 

Engineering  Specification 

30173-001 

ST 412. 9  HEAD  DISC  ASM 
^.  (TLE  30173-001 

SPECIFICATION 

SHEET     3  OF 

CONTENTS 

I. 

II. 

III. 

IV. 

V. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI, 

XII. 


II. 


SCOPE 

CAPACITY 

MEDIA 

ENVIRONMENTAL 

KELIABILITY 

POWER 

INTERFACE 

DRIVE 

STEPPER  MOTOR  -  ELECTRICAL  REQUIREMENTS 
SPINDLE  MOTOR  -  ELECTRICAL  REQUIREMENTS 
BAND  ASM  -  MECHANICAL  REQUIREMENTS 
PHYSICAL  REQUIREMENTS 


SCOPE 

The  Head  Disc  Assembly  (HDA)  is  a  sub-assembly  of  the 
ST412.9  Final  Disc  Drive  Assembly.     It  will  undergo  all 
the  drive  testing  before  being  shipped  to  the  customer. 
The  Head  Disc  Assembly  will  be  a  complete  STA12.9  disc 
drive  less  the  following  hardware: 

1)  Main  control  PCB 

2)  Front  panel 


CAPACITY 
Unformatted 

Mbytes/Drive  t2l76 
Bytes/Track  10416 

Formatted  32  Sectors/Track  (Soft) 

tibytes /Drive  10.0 
Bytes/Track  3192 


Source:  David  T.  Craig 
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Idax  recording  frequency  (MlIZ) 

2.5 

Transfer  Rate 

I'lbits/Second 

5.0 

Densxty 

Flux  Changes /Inch 

9074 

III.  MEDIA 

iraCKS 

Per  Inch 
Per  Surface 
Per  Drive 

345 
306 
1224 

Defects      (Hard  Errors) 

t 

Per  Drive 

12 

Per  Cylinder  Zero 

0 

IV.  ENVIRON>ENTAL 

Operating 
Ambient  Temperature-     39°  -   135 "F 

10°  -  50. 

Shipping 
25"^  -  14A 
-4°  -  62 

Storage 
up     .gu  _  1750- 

°C  -22°C-     80  °i 

Max  Temperature  Gradient /Hour 

18°F 

I8OF 

18°; 

Relative  Hiomidity           20  - 

807o 

TBb 

Maxinnxm  Wet  Bulb 

78 

0 

No  Condensation 

Stray  Magnetic  Field     (1"  from  casting)            20  Gauss  Max 

Altitude 

10,000  ft 

.  Max 

*               Anbient  Terrroerature  is  defined 

as 

the  HDA 

casting 

temperature . 

^  Source:  David  T.  Craig 
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30173-001 

SHEET     5  OF 

RELIABILITY 

Error  Rate  (Excluding  defects)  -  VJhen  used  with  Seagate 
Technology  PCB  P/N  T6^. 

Soft  read  errors  (16  retries  min.)     1  per  10^^  bits  transferre 


VI. 


V.II. 
VIII.. 


Hard  read  errors 
Seek  errors 

MTBF  (Meantime  before  failure) 
Typical  usage 

PM  (Preventive  Maintenance) 
MTTR  (Meantime  to  Repair) 
Component  Life 
Media  Life 

i 

POIJER 


1  7 

1  per  lO'^'^  bits  transferrec 
1  per  10^  seeks 

11,000  hours 
None 

30  minutes 
5  years 

10,000  starts/stops 


DC  Voltages   (To  motor  speed  control) 

+12  VDC  +  lC7o,        AIIP  runnina  current;   2.7  A?iPs  tv::ical 
nictor  start  current.      (see  S1M12  manunl  for  start' r.rofile) 


BTU/Hr.    (1  watt  =  3.413  BTU/Hr.) 

Watts 
BTU/Hr. 


25 

85.3 


+  40% 
+  40% 


INTERFACE 


DRIVE 


Mechanical 

Seek  Settle  Time* 

Uncontroiled 

Controlled 

Track  to  Track 
(Seek  =  3  ms) 


Using  Seagate  recommended  PCB 


T£b      using  this  step  sequence 
I        TSh  mS  ^ 


mS 


Source:  David  T.  Craig 
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30173-001 

SHEET  6 

OF 

Drive  llotor  Start  Time 
Spindle  Speed** 
HDA  Cleanliness 


15  sec. 

3600  mm  +  17. 


The  air  inside  the  HDA  shall  be  class  100  (0.5)  micron  particles) 
Mounting; 

See  Figures  1  &  2 
Vibration  and  Shock 

Shall  laeet  the  requirements  of  Seagate  Specification  30133-001 
B.  Slectrieial 

For  purposes  of  norraalized  test  data,  and  unless  othen;ise 
stated,  all  test  measurements  shall  be  taken  at  the  ambient 
conditions  of  68  +  5°F  (20  +  3°C)  and  40  to.  603  relative 
humidity  after  the  HDA  has  been  stabilized  at  the  test 
environment  for  at  least  1,  hour. 

?lot  withstanding  this,   the  HDA  shall  be  capable  of  meeting 
all  the  requirements  of  this  specification" over  the  full 
operating  enviroriment  of  Paragraph  IV,  Page  A. 

VJarra  Up  Time 

The  KDA  shall  meet  all  operating  specifications  within  15 
seconds  after  spir.dle  motor  has  reached  3600  RPM  at  all 


operational  environmental  conditions. 

1 .  Spindle  motor  speed  re'^julation 

2.  Spindle  motor  current  . 


Start 
Running 

Stepper  motor/phase 


3600  +  1-  RPH 


2.  7 Samps  max. 
1 . 0  amp  s  max . 


**Adjustments  are  customer  responsibility 

***For  shipment,    the  heads   shall  be  moved  center   track  while 
the  spindle  is  rotating. 


Source:  David  T.  Craig 
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SHEET      7  OF 

4.     Performance  (Head  Disc  Asm) 

Average  2F  amplitude  1.0  mv  p-p  min. 

30  ns  total 


Inside  window  margin 
(without  write  precomp) 

Minimum  resolution  on  any  track 
(without  preccnp.) 

Wide  Gap  Measurement 

1.     DC  erase  tracks    303,  304,  305 

Write  2F  on  track  304 

Write  IF  on  tracks    303  &  305 


eo7<. 


2. 
3. 
4. 


Measure  IF  amplitude  relative  to  2F  amplitude 
on  tracX  151  using  H,P.   spectrum  analyzer 
Model  No.   3585A  or  equivalent. 

Failure  is  defined  as  a  measurement  -sr-  -  26dB. 
*  > 


Source:  David  T.  Craig 
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30173-001 

SHEET      8  OF 

□  @)  c 


VMte 


yellow 


Blue 


ELECTRICAL  REQUIK3ENTS 
STEPPIZl  I4CfI0R 

Switching  Sequence  for  CCW  Rotation 
Facing  Mounting  End 


Red 


S:  Start  F:  Finish 
SCHEMATIC 


Step 

Pin  4 
Blue 

Pin  5 
Red 

Pin  2 
Wi-iite 

Pin  1 
Yellow 

P  in  3 
Not  Us 

1 

+ 

+ 

2 

+ 

+ 

3 

+ 

+ 

4 

+ 

+ 

5 

+ 

+ 

SPECIFICATIONS 


Step  per  revolution:  4  00  (0.9"  per  step) 
Step  to  step  accuracy  (Notes  1,2,):  +6% 


Positional  Accuracy  (1,3):    +  s% 


Rotor  Inertia:    20  Gan    (.28  MOISS) 


DC  Phase  Resistance:    38    +3.8    at  25  C 


Phase  Inductance:  2  7itiH  +  20%  at  1  KHZ 


Phase  Voltage:  9.2 


Phase  Current  (Steady  State) :  240ma 


Holding  Torque:  7  20   gan  (lOoz.  -  EJ)  Nom. 


Pull-out  Torque:  36 0  gem  (5  oz.  -  IN)  KCM. 


1-JOTES 
1 
2 
3 


Measurements  made  at  rated  current  on  each  phase. 

Between  any  tvro  adjacent  step  positions. 
,«o 


Maxiroum  error  in  360 

4.  •■totor  to  be  driven  bipolar. 

The  above  specifications  is  of  a  motor  in  bipolar  mode. 

5.  Leads:    4,  IJo.  26  AI-JS  FVC  insulation  UL  &  CSA  approved. 


Source:  David  T.  Craig 
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riTLE  30173-001  


SHEET 
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OF 


IX.     PHYSICAL  REQUIREMENTS 

The  HDA  can  be  mounted  on  any  side  except  upside  down 
or  front  and  back.     (See  Figures  I  &  2) 

The  HDA  is  shock  mounted  for  vibration  isolation.     In  the 
final  mounting  configuration,  care  shall  be  taken  to  insure 
chat  the  operation  of  the  three  shock  mounts  is  not  restricted. 


Source:  David  T.  Craig  Page  0448  of  0580 
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30173-001 

SHEET      10  OF 

BAND  ASSEI^IBLY 


BAND  SPECIFICATIONS 

1.  Band  shall  bs  capable  of  withstanding  2.5  lbs.  !-lax. 
tension. 

2.  There  shall  be  no  creases  on  the  active  portion  of 
the  band. 

3.  Band  shall  be  free  of  contaminants  that,  vvould  de- 
crease It's  life,  such  as  finger  prints  and  edge 
nicks. 


Source:  David  T.  Craig 
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.06+. 01 
(.15+. 02) 


3. 38+. 01 
(8. 58+. 02) 


.19+. 01 
(.48+. 02) 


8.00  :-IAX 


1.87+.02. 


(4. 74+. 05) 


3.12+ 
(7. 92+. 05) 


5. 88+. 01 
(14. 93+. 02) 


1.87+.02 
(4. 74+. OS) 


3. 12+. 02. 
(7. 92+. 05) 


— ^ 


. 06+ . 01 
(.15+. 02) 


J-^  If 


1J.^S+ 
(8.25+ 


3. 25+. 01 
25+. 02) 


.86+, 02 
(2. 18+. 02) 


MOUNTING  HOLES  -  4  Qi; 
BOTTCM,   2  O:;  EACH  SIDE- 
6-32  UNC  X   .31  (.78) 
DEEP  (8X) 


+  .00 


5.75 


1°2 
+  .00) 


(14.50 

S.05+.p2 
(13.  97+ .'05) 


05) 


Source:  David  T.  Craig 
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REV 

ZONE 

ECO  « 

REVISION 

AI'l'D 

DATt^ 

A 

M-702 

INITIAL  RELEASE 

2?  inii*>/>»3^ 


NEXT  ASSY. 


f  TOLERANCES 
UNLESS  OTHERWISE  SPECIFIED 
DIMENSIONS  ARE  IN  INCHES. 

DECIMALS         .X  i 

DRAWN  BY  DATE 

^applG  computer  inc. 

CHECKta'WY^          /  DATE 

XXX  1  — 
ANGLES         YX  X  .   

AP«<OVEp  BY  DATE 

TITLE 

INTERFACE  CARD  SET-UP  AND  TEST 
PROCEDURE,  PROFILE/APPLE  III 

fractions;         ♦  — 

dimensions  in  parenthesis 
are  in  millimeters 

RELEAfeEd  BY    '  Date 

MATERIAL;    [NJ //\ 

u 

SIZE     DRAWING  NUMBER 

A  063-0128-A 

 N/xi 

SCALE:    fv^//\            |  SHEET   J       OF  6  ^ 
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1.0     TITLE:     PROFILE/APPLE  III  INTERFACE  CARD  SET-UP  AND  TEST  PROCEDURE 

2.f)  PWPOSE:  This  is  a  guide  to  setting  up  and  automatically  testing  the 
Profile  Apple  III  Interface  Card.  This  test  is  used  in  production  to 
test  and  debug  the  boards. 

3.0  EQUIPMENT: 


3.1  Apple  II  Computer 

3.2  Disk  Drive  with  Controller 

3.3  Monitor 

3.4  Silentype  Printer  and  Interface  Card 

3.5  VIA  Test  Interface  Card 

3.6  Profile  Interface  Card  Test  Fixture  with  Cables 

3.7  Oscilloscope  (nothing  fancy  needed) 

3.S  Profile  Apple  III  Interface  Automatic  Test  Disk 

3.9  Profile  Apple  III  Interface  Schematic 

4.0     REFERENCE  DOCUMENTS: 


89^-8002       Assy.  Interface  Tester,  Profile/Apple  III 
8^-6002       Assy,  PCB,  Interface  Test  Card,  Profile/Apple  III 
89^-6003       Assy,  Enclosure/Interface  Test  Card,  Profile/Apple  III 
8^-0201       Enclosure,  Interface  Tester,  Profile/Apple  III 
890-0202       Strain  Relief  2.5  x  .5  x  .12,  Interface  Tester 

Profile/Apple  III 
8^-0203       Strain  Relief  3.44  x  .5  x  .12,  Interface  Tester 

Profile/Apple  III 

051-0194       Schematic,  VIA  Card,  Interface  Tester,  Profile/Apple  III 
051-0195       Schematic,  Interface  Test  Card,  Profile/Apple  III 
821-0183       PCB,  Interface  Test  Card,  Profile/Apple  III 
889-0019       Diskette,  Auto  Interface  Test,  Profile/Apple  III 

5.0     TEST  PROCEDURE  SET-UP: 


5.1  Connect  the  two  cable  connectors  to  J3  and  J4  on  the  VIA  (Apple 
III  Tester  Interface)  Card.    The  Cables  are  labeled  accordingly. 

5.2  Plug  the  VIA  Card  into  the  Apple  slot  #2. 

5.3  Plug  the  Silentype  into  slot  #1. 

5.4  Attach  the  disk  Drive  in  the  conventional  manner  into  slot  #6. 
6.0     TEST  PROCEDURE: 


6.1  Insert  the  Test  Disk  and  turn  the  Apple  II  Power  on. 

6.2  The  Disk  will  boot  with  the  messaae:     "LOADING  PROFILE/APPLE  III 
INTERFACE  CARD  TEST  PROGRAM"  and  then  ask  you  to  plug  in  the 
Interface  Card  and  attach  the  DB-25  connector.     It  is  important 


Source:  David  T.  Craig 
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PAGE 
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OF 


6 


6.3 
6.4 

6.5 


that  the  Board  Under  Test  is  inserted  into  the  zero  force 
insertion  test  socket  with  the  components  facing  you  with  the 
DB-Zb  connector  on  your  right.    Also,  note  and  use  the  lever  on 
the  connector  for  opening  and  closing  the  pins.    After  the  Card 
IS  plugged  in  corectly  press  either  a  "P"  or  an  "S".  to  start  the 
test  and  print  any  errors  to  the  P{rinter  or  the  S(creen. 

The  program  will  take  about  3(3  seconds  to  test  the  Card  and  will 
respond  with  the  message:    "NO  PROBLEM  FOUND"  or  will  print  the 
failures  on  the  selected  output  device. 

If  the  Board  is  good  type  an  "A"  and  the  original  prompt  will  be 
shown.    If  the  Card  is  bad,  the  selected  output  device  will 
print  the  message:     "PROFILE  INTERFACE  CARD  TEST  IC  LIST/LINES 
IN  ERROR:"  followed  by  some  short  IC  addresses  ("A2  A5  84  C8" 
for  instance)  followed  by  a  list  of  the  incorrect  lines.  In 
many  cases  the  IC  addresses  will  not  be  displayed.    This  will 
happen  if  the  failure  pattern  is  not  in  the  Apple  fault  tables. 

After  the  fault  is  printed  the  following  message  is  displayed  on 
the  screen:     "DO  YOU  WISH  TO  LOOP  THROUGH  THE  TEST?  (Y/N)  ". 
If  you  choose  N(o,  the  program  will  display  the  beginning  test 
prompt  and  you  can  continue  to  test  as  before.    If  you  choose 
Y(es,  the  program  will  continue  to  send  test  data  to  the  Card  and 
you  can  use  the  scope  for  troubleshooting.    Press  the  ESC  key  to 
end  the  looping,     (It  could  take  up  to  30  seconds  for  the  present 
cycle  to  complete  itself  and  the  Apple  will  appear  as  if  it  is 
just  sitting  there. ) 

During  the  GO-NO  GO  testing  tear  the  print-out  off  the  printer 
and  tape  it  to  the  board  so  the  debug  person  can  save  this  step 
in  the  debug  process. 

NOTE:    Typically  there  is  more  than  one  person  testing  and 
debugging  the  boards.    The  Go-No  Go  testing  can  be  accomplished 
in  the  printer  mode  and  this  person  can  tape  the  printed  error 
messages  to  the  boards  and  another  person  can  do  the  debugging 
in  the  screen  mode  and  use  the  looping  function  with  the  scope. 


Source:  David  T.  Craig 
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ADDENDUM 

APPLE  III  INTERFACE  FOR  PROFILE  INTERFACE  TESTER 
VIA  CARD  MODIFICATIONS  DESCRIPTION 


The  VIA  card  in  its  original  condition  will  not  work  properly  if  it  is 
fully  stuffed  with  components  and  connected  to  the  Interface  Card  Test 
Interface  Board.    There  are  a  few  simple  modifications  that  have  to  be  made 
so  that  the  board  will  work  properly.    In  the  first  place,  only  the  top 
three  VIA  chips  are  needed  in  the  board  to  communicate  with  the  board  under 
test.    Do  not  insert  chips  U5  and  U8  into  the  board.    Likewise,  do  not 
insert  connectors  Jl  and  J2  into  the  board  as  they  are  not  used  either. 
Also,  Ul  is  not  needed  and  there  needs  to  be  a  jumper  soldered  between  pads 
4  and  7  of  this  chip  on  the  board.    If  you  look  up  at  the  top  left  hand 
corner  of  the  schematic  you  will  see  that  this  will  enable  pin  1  of  U2 
permanently.    There  is  one  last  modification  to  the  board  and  the  purpose 
of  this  is  to  bring  +5V  out  to  pins  26,  28,  3(3,  and  32  of  connector  J4.  To 
do  this,  the  four  traces  that  connect  VIA  chip  Ull  to  connector  J4  must  be 
cut  on  the  front  side  of  the  board.    To  do  this,  locate  the  group  of  traces 
connecting  the  upper  right-most  VIA  chip  to  the  connnector  above  it.  The 
traces  that  need  to  be  cut  with  the  Exacto  knife  are  the  fifth,  sixth, 
seventh,  and  eighth  traces  over  from  the  left.    Just  to  be  sure,  there 
should  be  four  traces  still  connected  to  the  left  of  these.    The  final  step 
in  this  modification  is  to  connect  a  large  jumper  wire  between  pins  26 
through  32  of  the  back  side  of  connector  J4  and  the  +5V  bus.    This  is  used  - 
to  bring  a  solid  +5  volts  out  to  the  card  under  test. 


TESTER  PC  BOARD  MODIFICATIONS 

Originally  there  was  a  large  resistor  in  series  with  the  board  under  test. 

There  was  also  a  LED  and  resistor  across  it  which  would  light  when  there 

was  a  short.  This  has  been  eliminated.  Add  a  jumper  wire  between  the  Pads 
of  Rl. 


Source:  David  T.  Craig 
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C  INITIALIZATION 


LOAD   DDIRTABLE   FROM  DISK 
LOAD   OUTPUTABLE    FROM  DISK 
LOAD   GOLDTABLE   FROM  DISK 
LOAD   FAULTABLE   FROM  DISK 
LOAD   REST   OF  TEST   PROGRAM   FROM   PI S K 


POINT  TO  NEXT 
LINE  OF  TABLE 
LOCATIONS 
I 


CBEGlNhJING   OF   TFST  PROGRAM'"^ 


lOUTPUT   THE  PROMPT"] 


GET   LINE   OF   DATA  DIRRECTION 
DATA   FROM   DDI RTABI  F 


WRITE    LINE   OF  DIRRECTION 
DATA   TO   VIA  BQARn 


i 


GET   LINE   OF  OUTPUT 
DATA    FROM   OUTPUTARI  F 


WRITE   LINE   OF  OUTPUT 
DATA   TO   VIA  BOARD 


\ 


INPUT  LINE   OF  DATA 
FROM   THE   BOARD   UNDER  TEST 


STORE    LINE    IN    INPUTABLE  I 


(GO  TOVERIFY) 


OF 


Source:  David  T.  Craig 
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COMPARE 

LI  HE 

IN 

I  NPUTABLE 

TO  SAME 

LINE 

IN 

GOLDTABLE 

POINT  TO  THE 
NEXT  SET  OF 
TABLE  LOCATIONS 


LOOK    IN  THE 
FAULTABLE  FOR 
SAME  INCORRECT 

TEST  PATTERN 


c 


GO  TO  THE 
BEGINNING   OF  TEST 


) 


YES 


GO  TO  THE 
BEGINMING  OF  TEST 


1 


DISPLAY 
THE  ICs 
ASSOCIATED 
WITH  THAT 
PATTERN 


DISPLAY  LINES 
ASSOCIATED 
WITH  FAILURE 


RUN   THROUGH  ENTIRE 
TEST  WITH-OUT 
PRINTING  FAILURES 


YES 


PRESS  A(CCEPT 
AND   GO  TO  BEGINNI 
 OF  TEST 


'JG 


Source:  David  T.  Craig 
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January  5,  1993 

^  ^     PROFILE  fiNfiLOG  BCWRD  FUNCTIONAL  TEST  * 


2. 

3. 
4. 


»WL06  BCWRD  REOD  TESTS  HITH  DEBUG  TESTER 
EUUIPMENT: 

1.  SCOPE,  TEKTRONIX  465  or  Muioal«^t  lao 
%'  ^cfi  V^^'  ^  "^o<»s*  -Uw  wx^roond 

f'  o2^Jhf'«''"°*^  "i^^wot  finalos  board 

4.  PROFILE  ft/x/  IxO  board  and  cable 

5.  fi.^//  computer,  M/'x'/'  monitor 

le.  TR«V,  Profile  FroAxtion,  foam  lined  Ol^e^) 
STATION  SETUP: 

I.  Remove  vor>  cover  of  Profile. 

Remove  ribbon  cable  fro«  controller  to  analog  board,  set  aside. 

S5"r2SSd^^^  n  a^L^^fXr^-iiiT^^^  -  ^' 

5.  Connect  Ions  ribbcr,  cable  to  com«>Uer  board  connector  P2  from  HDfl. 

^'  V^^^"^^  ^  (floPPv  drive  side).  Connect  (V// 

I^  board  to  controller  board  PI  connector  with  I^  cabl^ 

7.  Remove  Plastic  28  <341-ei71>  from  Controller  U25  socket  and  save. 

8.  Install  ceranic  Pi99^*-back  28  with  •Debi.»99er  Rev  11"  •ount^xi  on 
top  into  4e  Pin  socket  at  Controller  bo^^TCsSTcheck^T 
direction  is  correct  (toward  PI  connector). 

^'  S^iff"  ^  '^^i''  ^  trigger  inPut  of 

SfT'  end  to  TPl  (near  P2>  on  controller  board. 

Set  time  base  to  1  mS^div,  External  trisgerins. 

RC^^TS!^  '^^"^       ^'^"^  1.  Set  to  1  voltxdiv, 

II.  ftttach  probe  with  ground  clip  to  scope  charriel  2    Set  to  «; 
^^Its^div,  DC  coupled.  Set  scoPe  trace  !^  a^Jr^e 

J^'J^^.'^^J.'^  ^^"^^  "^1^  be  used  to  adjust  UCO^ 

and  show  UCO  problems  later. 

b^?"       "^"^  ^'^^  ^  Profile  power  suppIv  under  controller 
iKT^LlSfi!^  IJ^.'^^^  ^"!f  built-in  drive  and  boot  up 

i^SisrKs-uSsr^tThi:^!^  °"  -^^^^  ^^^"^  ^ 


1^  t(? 
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PROCEHLRE:  i^^^ 

^'  ll^l^^^  ^f^^  °"  f*!"^  connector  J5  as 

ine  board  is  sliFwd  in. 

^'  ^J^^'^cJ^.^^  tK«rd  connectors  J6,  J7, 

and  Je.  Check  that  they  are  Plugged  into  the  correct  connectors. 

^'  rl^iL'^^.?T'*^J^'^''J:^        (near  TP5).  Gro.jnd  straP 

fro*  tCP  MUST  be  attached  here  also.  Ho  other  *wuntin9  is  retired. 

4.  Plu9  in  ribbon  cable  fro*  controller  board  to  J2  on  ftnalos  board. 

5.  Tom  ON  Profile  power  switch  at  back  of  supply. 

6.  Pttach  channel  1  scope  Probe  at  finalo9  board  TPl  or  TP2  Re«i 

7.  Scope  probe  from  channel  2  clip  onto  TPS  UCO,  nea-  U2  (7474). 

8.  Mait  for  the  HDP  stepper  am  to  miy^  from  "paHc"  to  track  8  The- 

^'^^iJiT^Kr  ^^^^^  ^  iook^iK^^;hSSs 

of  sood  ^l^l^J^f  not,  check  that  the  spindle  i*otor  is  tuminl, 
and  that  scoPe  probe  1  is  Properly  connected.  w^iny, 

freely.  Set  the  UCO  Pot  by  setting  scope  channel  2  to  3ro.jnd,  and 

iSTiATpS  ffil^  reference  line.  Set  back  to  DC  c^^.^ 

^1^^^       ^  ^"'^^  ^  ^  the  scope 

should  «OMe  op  and  down  at  least  .56  Uolts. 

le.  Set  UCO  Pot  to  ground  reference  line  <UCO  =  6  Uolts  +/-.25  Uolts> 
arwi  slue. 

^s-j^tc^^j^^^ss  ^^^^^k^heL^^w^t:^  z:^^^- 

i^lcT^rrt^.^"*^  ar«  -ill  -K..^  around  counter-clS^JSni  ^ 

foll^inl'  analos  board  if  it  does  not  i*eet  the 

Read  signal  =  2  Uolts  minitnm  (peak  to  pe^  ). 

ftSC  sisrtal  =  1  Uolt  base  to  peak  on  at  least  one 
side  <tOP  or  bottom). 

RGC  shall  show  -bell"  effect  immediatlM 
after  sector  sap  periods. 

UCO  sisnal  =  Ho  excessive  noise  or  oscillatiori, 
200mU  MfiXIHUH  peak/peak. 

licZf^^J^  occurs,  the  i«>nitor  display  will  stop  and  saM 

ERR^-  Press  space  key  to  continue'.  Record  the  track /tiead^sec tor, 
andthe  error  number  fron  tJie  last  data  line  of  the  •onitor  on  the 
Doara  reject  tas. 
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15.  Pr^s  the  Qyy^  s^ace  bar  to  continue  if  an  errxjr  occur«l  *it^ 
test  If  ftore  than  7  errors  occur 


  •  ^^"^"^x^  occur  or  when  the  tr^k  mmt->^ 

around  to  zero  by  Pr^sins  the  ESCfiPEkey. 


XJ-^r^neady'sector  that  error  occured  on.  Then  ty*.*  -R  PT  v-  pirT.B>ij 

17.  IMPORTANT: 

the  comnand  -RT99-  RETURN  before  ever  shutting  po-«-  ^ 

18.  Turn  OFF  the  Po*.er  switch  in  back  of  the  Profile  Power  suPPly. 

^'  ^  "''^  *»d  to  Pull  UP  the  board  fro* 
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n.  PNPIL06  BOPRD  WITE  TEST  HITH  flNPUOG  TEST  FI>aURE 
EQUIPHENT  NECESSPRV: 

3.  DUM,  Fluke  86190  <or  e*»uiwalent>  ^^ivaienT,^ 

4.  SCREVORIl^,  iwdiuft  Phillips 

5.  SCREVORIUER,  small  flat, 

6.  »Atf^,  with  clip  on  each  end 

TESTER  SETHP: 

^The  screw  MUST  be  mounted  in  the  6R0UND  LUS  hole> 

2.  Connect  the  board  to  the  tester 
as  follows: 

2  K  ^  ^  (Controller  to  ftnalos  connection) 

^  y°  ^  connection) 

4  ^  ^  ^^•^'^  ^abl^  connection) 

5*  ^  ^  (Stopper  Hotor  correction) 

5.  T«t,er  ^  to  Board  J8  (Track  66  connection) 

6.  Tester  J9  to  board  TPl  and  2  (2  wires) 

7.  Te-ster  J9  to  board  TPS  (1  wire) 

B^l^  I!!w  Board  to  RSe  next  to  J2  or, 

tto«xl  Under  Test  (use  jumper  for  this). 


8 


W3TE: 


R-16fi  TTr,^^  T^.^^^  J*^^*  identified  as  missing 

Jrir,'K>         i."^  ^'^J:^  """^^         ^  socket,  and  a  Jumper  to  TTO 

fror.  U2  Pin  5  or.  the  back  of  the  board.  The  Reference  Board 

dri^  bv  the  clock  signal  on  the  Board  UnSerrllt?^  ^ 

DO  NOT  REMO-JE  any  I Cs  or  the  Reference  ft^los  Board  for  any  reason!  •  ! 
NORMflL  TEST  SHITCH  POSITIONS: 

Set  the         switch  to  the  -MiaXE"  positior. 
Set  all  the  other  switches  towa-d  wu  (OFF) 
Set  rhe  Bit  Shift  dial  Pot  at  6.6 
Set  the  X,  V  pots  both  at  5.6  . 

TM^ti  iS!  r^L^  ^  '"^^  "^^^  P^**^       applied  to  it 

1^  I  IIJ^  '  attention'  to  them  unless  told  S  2  1^' 


Source:  David  T.  Craig 


Page  0466  of  0580 


Apple  ///  Computer  Information  •  Doc  #  78  •  ProFile  Hard  Disk  Repair  Info 


POWER  SUPPLV  ^  UP: 

Hove  the  DUM  probes  to  the  Reference  Rnalos  boar<J  and  re-adiust  the  ««er 
A     sopplv  so  that  the  voltages  on  the  board  are  correct. 

l^ll'J  <*:ross  Pnalog  board  Under  Test  C38> 

I  1^  < -cross  f^lo9  Board  Uhder  Test  C39> 

+  5U  +/-e.l  volt  (across  finalos  Board  Under  Test  048) 

woltaaes  are  low  or  shorted,  do  the  fol  logins  f  or  the  board 
under  test: 

B.  filso  check  for  any  cut  or  shorted  traces  on  the  boa-d.  If  the  +5U 

r^.iiti^^°!li''»?!fr^^T^'  ^""^        '^^'^  terminal 
regulator  1)  on  the  Analog  bo»xJ  Under  Test. 

CfiUTION: 

E?i!2^J!r^^  "^a^  ^  *  shorted  finalo9  board.  Vou  nav  DM^GE  the 

board  and^or  the  power  supply  beyond  repair. 

TEST  PROCEDURE: 

1.  HRITE  CURRENT  TESTS:  <Lower  »kJ  Hisher) 
R.  Mrite  Current  Test  (Lower) 

<  1  )  Set  PCP,  HCfl,  POK,  and  HG  switches  ON.  Set  HRT-^  to  HRT. 
(2>  Check  DW  on  board.  Readins  should  be  3ia*U  to  378f»U. 
(Divide  re^dirts  by  18  for  pe^  to  pe^  write  current) 
If  test  fails,  check  IC  LK,  Ul,  R14,  and  Rie. 
B.  Write  Current  Test  (Hisher) 

( 1 )  L*aw  HCfi,  POa,  HRT,  and  HC  switches  set  ON. 
<2)  Set  PCP  switch  OFF. 

(3)  Check  DUH  on  board.  Reading  should  be  4ie»U  to  SeftnU. 

^"^^  "-HT!  Head  Select  switches  HS8  and  HSl,  verify  that  current 
checks  9ood  m  all  4  heads.  This  verifies  the  head  diode 
matrix. 

(5)  Set  POK  sfc-itch  OFF.  DUM  reading  will  decrease  at  least  iee»U, 
indicating  ip~ite  enable  circuit  operation. 

If  test  fails,  check  IC  Ul,  U4,  U31,  Rie,  R14,  RIG,  and  R17. 
if  any  one  head  selection  failed,  check  diodes  CR5-CR1Z,  U31. 


C.  Return  all  controls  to  normal  position. 
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2,  WRITE  PRECXJMP  TEST: 


PI.  Select  HOe.  <Uerifv  -  MC«  switch  OFF,  ^  switch  MIDDLE) 

B.  Set  PCP#  POK,WRT  switches  ON. 

C.  Set  X  Pot  at  5.6 

D.  Set  V  and  Bit  Shift  Pots  at  6.6 

E.  Turn  V  Pot  CLOCKWISE  until  PCMPfi  LED  «oes  ON. 

F.  ttote  V  Pot  readins. 

6.  Continue  U*-nin9  V  Pot  CLOCKWISE  until  PCHPfi  LED  9oes  OFF. 

H.  ftete  V  Pot  readins.  The  difference  between  the  two  readin9s 
should  be  less  than  1  turn. 

I.  Continue  turning  the  V  Pot  CLOCKWISE  until  the  PCHPR  LED  9oes  O) 
asain  or  the  Pot  is  turned  all  the  ma»  around.  If  the  LED  turns 
on  a9ain,  there  should  have  been  no  ware  than  1/^  turn  between  OFF 
and  ON. 

J.  If  the  PCHPfl  LED  came  on  asain,  turn  the  V  Pot  until  the  PCHPP  LED 
9oes  OFF  asain.  The  LED  should  have  been  on  for  no  iwre  than  1 
turn  of  the  V  Pot. 


turns  = 


1 


1 


HftXIWJM  JUKt^. 


_  LH)  ON 


LED  OFF. 


V  Pot  =6.6 


CLOCKWI^  — > 


V  Pot  =  9.9 


If  ariy  test  fails,  check  IC's  U27,  U2S,  U29,  U38,  «Td  112. 


K.  Return  all  controls  to  normal  position. 
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1.  SCOre^  TEKTROIIX  465  or  e^iuivalent  100  Mhz  scope 

2.  aXFE  PROKS*  xl0,  3  probes»  Xvo  Waround 

3.  PROFILE*  kncwn  9ood*  wi'Uioot  Rrvalos  board 

4.  PROFILE  ft///  I/O  board  and  cable 

5.  fi///  computer*  M///  monitor 

G.  RIBBON  OeLE*  12  inches  long*  Controller  to  ftnalos  board 

7.  ODflPTOR  CflBLE*  P6*  P7*  P8  extention  fro«  HDP 

8.  PISeV-BftCK  28*  with  "Debu99er  Rev  11"  Eptow 

9.  0I9CETTE*  "Disk  Debu99er  Rev  17" 

10.  TRPV*  Profile  prodijction,  foam  lined 


1.  Remove  toe  cover  of  Profile. 

2.  Remo-^  Pooiier  Supplv^'Controller  board*  and  HDft./finalo9  board  assemblies 
from  the  Profile  f>lastic  base  and  put  the«  in  the  Profile  tray. 

3.  Remove  ribbon  c^le  from  controller  to  analog  board*  set  aside. 

4.  Turn  HDfl  uPside  down  so  flat  cover  plate  with  HORNING  label  is  dou»n, 
and  round  end  of  HDfl  is  toward  controller  boa^. 

5.  Connect  long  ribbon  cable  to  controller  board  connector  P2  frcwi  HDfi. 

6.  Insert  fi///  I/O  board  in  slot  4  < floppy  drive  side).  Corriect  ft/// 
I/O  board  to  controller  board  PI  connector  with  I/O  cable. 

7.  Remove  plastic  28  (341-0171)  from  Controller  U25  socket  and  save. 

8.  Install  ceranic  Piggy-back  28  with  "Debugger  Rev  11"  mounted  on 
top  into  48  Pin  socket  at  Controller  board  U25.  Check  pin  1 
direction  is  correct  <to»iJard  PI  connector). 

9.  Pttach  one  scope  probe  with  no  ground  clip  to  trigger  input  of 
scope*  and  other  end  to  TPl  <near  P2)  on  controller  board. 

Set  ti*w  base  to  1  mS/div*  External  triggering. 

10.  ftttach  probe  with  ground  clip  to  scope  channel  1.  Set  to  1  volt/div* 
flC  coupled. 

11.  Attach  probe  with  ground  clip  to  scope  channel  2.  Set  to  .5 
wolts/div*  DC  coopled.  Set  scope  trace  (grounded)  to  a  reference 
line.  Uariations  from  this  line  will  be  used  to  adjust  UCO  Pot* 
and  show  ICO  problems  later. 

12.  Plus  in  PC  power  cord  to  Profile  power  supply  under  controller 
board. 

13.  Insert  Disk  Debugger  disk  into  fl///  built-in  drive  and  boot  up 
the  computer.  Computer  <r>ay  be  left  on  while  testing  and  ftnalos 
board  changes.  /  -2 


December  8*  1983 


PROFILE  fWQLOG  BOftRD  DEBL«3  TEST 


EQUIPMENT: 


STATION  SETUP: 
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PfSCEDURE: 

1.  Place  Rnalo«i  board  U)  test  on  HDfi.  Plu?  in  head  connector  J5  as 
\)(           the  board  is  sliPf-ed  in. 

2.  "  Plu9  P6#  P7*  P8  fro<ri  the  HOP  into  ftnalos  board  connectors  J6#  J7, 

and  J8.  »*eck  that  they  are  plugged  into  the  correct  connectors. 

3.  Install  hold  down  screw  at  ground  los  (near  TPS).  Grotr»d  strap 
■Troft  HDft  MUST  be  attached  here  also.  No  other  TOL^jtins  is  re<wired. 

4.  Plug  in  ribbon  c^le  fro*ri  controller  board  to  ^2  on  f^los  board. 

5.  Turn  ON  Profile  power  switch  at  back  of  supply. 

6.  fittach  channel  1  scope  probe  at  Analog  board  TPl  or  TP2  Read  <W, 
next  to  U7  <Cfl3127>.  ftttach  ground  clip  from  scope  probe  to  nearest 
ground  test  point. 

7.  Scope  probe  from  channel  2  clip  onto  TPS  WX)^  near  U2  <7474). 

8.  Hait  for  the  HDfi  stepper  an*  niowing  fron  "park"  to  track  6.  The 
analog  data  signal  on  scope  channel  1  should  look  like  the  photos 
of  "good  signal",        not,  check  that  the  spindle  potor  is  turning, 
and  that  scope  probe  1  is  properly  connected. 

9.  Brealc  UCO  Pot  on  the  ftnalog  board  <R56>  loose,  so  it  will  t«~ri 
freely.  Set  the  UCO  pot  by  setting  scope  channel  2  to  groiFid,  and 
adju«itin^  to  a  ground  reference  line.  Set  back  to  DC  cocwlins,  and 
turn  the  POt  from  lock  to  lock.  The  UCO  signal  on  the  scope  should 
iww  UP  and  dot#n  at  least  .5  Uolts. 

10.  Set  the  POt  to  ground  reference  line  <UCO  =  8  Uolts  *y-.25  Uolts > 
and  glue. 

11.  T'#^  "RT60"  to  start  at  tr«:k  68.  The  stepper  ar«s  should  move 
around  about  1/^  turn. 

12.  Enter  the  cornnand  %o  start  scanning  the  sectors,  "R  PE  +S  X"  RETURN. 
The  monitor  will  show  that  the  track,  head,  and  sector  numbers  are 
increasing.  The  stepper  arm  will  (wwe  arouTd  coLrrter—clockwise  one 
track  at  a  time. 

13.  Hatch  the  read  data  on  scope  channel  1  and  the  UCO  signal  on  scope 
channel  2,  REJECTIf«3  the  analog  board  for  the  following: 

Read  signal  =  2  Itolts  minimum  <peak  to  peak). 

ftSC  signal  =  1  Uolt  base  to  peak  on  at  least  one 
side  <tOP  or  bottom).  fiGC  shall  show 
"bell"  effect  imnediatly  after  sector 
gap  periods. 

UCO  sigr»al  =  no  excessive  noise  or  oscillation. 

14.  If  a  data  read  error  occurs,  the  monitor  display  will  stop  and  say 
•ERROR  -  Press  space  key  to  continue",  liecord  the  track -^ad^sec tor j 
and  the  error  number  from  the  last  data  line  of  the  #wnitor  on  the 
board  reJect  tag. 

15.  Press  the  fl//'/'  space  bar  to  continue.  Stop  the  test  if  more  than  7 
errors  occur  or  when  the  track  number  goes  around  to  zero  by 
pressing  the  ESCPPE  key. 
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16.  If  any  er-rors  occured  on  the  »»onitor,  re-ti~y  that  sector  to  verify 
by  typirre.  -RTxxHxSx'  where  "x"  are  the  numbers  of  track /heaclrsec tor 
that  error  occored  on.  Then  type  "R  PE  X"  RETURN.  If  the  error 
apf»ears  continuously,  the  Rnalog  board  is  defective.  REJECT  the 
analog  board  if  any  of  the  data  errors  appear  corrsistantly. 

17.  IMPORTPNT: 

Enter  the  comand  -RTSS-  RET^JRN,  Parking  the  heads  off  the  data 
areas  KFORE  ever  turning  OFF  tt>e  WM.  Failure  to  do  this  will 
eventually  destroy  the  disk  surface  causing  perMnent  errors. 

18.  Turn  OFF  the  power  switch  in  back  of  the  Profile  votter  supply. 

19.  Remove  the  scope  probes  attached  to  the  Analog  boa~d  TPl  or  TP2, 
and  TP8.  Unplug  the  connectors  at  J2,  J6,  J7,  and  J8. 

20.  Remo-^  the  ground  wire  screw  and  start  to  pull  up  the  board  fro« 
the  J2  connector  edge.  Push  off  the  HDR  head  corr>ector  when  the 
Hnalog  board  is  part  way  out. 
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^  PROFILE  PNPLOG  BOftRD  DEBUG  TEST         December  8,  1983 


^  X  REPfilR  NOTES 

For  P6C:  a,  5 

1.  Check  C5,  Cie,  C19  for  damage. 

2.  Check  IC  U6  is  not  Sisnetics  <hE592). 

3.  If  P©:  signal  is  less  than  2  volts  pea»<-feak: 

P.  Change  Lr?,  then  U6,  then  U8. 
B.  Change  Ql  <i.JCR2N). 

^"  DLV?'"^  ^^'^^  < Delay  Line),  if  PGC  signal  improves,  change 

For  iJOl): 

1.  Check  IC  U17,  U19  are  not  Motorola  16131. 

2.  Check  capacitors  C28,  C29,  C30,  C32,  C33,  C34,  C35,  C53  for  cold 
solder  connections. 

3.  Check  RP2,  RP3,  RP4,  RP5,  RP6,  RP7,  RP8  are  not  fillen  Bradley  SIP 
resistor  packs  <white  ceramic  with  black  paint,  leSPSGl >. 

4.  If  UCO  OSCILLATES  208       or  «ore,  change  U19,  then  U25. 

5.  If  UCO  is  NOISV  288  mU  or  more,  change  U25,  then  U19. 

6.  If  no  UCO  signal,  change  U18,  then  U14. 

7.  If  UCO  drifts  tip  or  down  off  scope,  change  U24. 

8.  If  UCO  will  not  adjust  500  wU,  change  U26,  then  R56. 
For  stop  on  error  <04,  08,  14): 

04:  Read  sector  header  was  bad  < track,  head,  sector  ad*«ess)  > 
usijally  read  amp,  PSC,  or  data  separator  related.  ([/^^  sa*«.e 

08.  Read  sector  data  was  bad  usually  read  amp,  or  flGC  related. 

1.  Change  U13,  then  U12. 

2.  Change  U23,  then  U21. 

For  won't  step  <or  can't  find  track  0): 
1.  change  U30. 
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OBJECTIVE:     To  provide  a  test  method  to  determine  if  the 
Profile  Interface  board  is  functional.     This  manual  outlines  the 
setup,   operation,   troubleshooting  methods,   end  maintenance  of  the 
Profile  Interface  Board  Tester. 


1982  Apple  Computer,  Cupertino,  Cfi.  95014 
Service  Engineering  Dept. 


RPPLE  COMPUTER  SERVICE  ENGINEERING 


PROFILE  INTERFACE  BOARD  TESTER 


OPERATION  AND  MAINTENANCE  MANUAL 
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SECTION  1  -  EQUIPMENT  NECESBORY: 

1.     Apple  II   computer   (48K)    arid  disk  drive  or  Opple  ///  computer 

with   internal   disk  drive  and  Apple  II  emulation  diskette. 
£.  Monitor. 

3.  Profile  Interface  Board  tester.  (fipple  ^  890-0183) 

4.  Interface  tester  test   program  diskette. 

5-    Media  Tester  Interface   <VIft)    board.  (fipple  #  890-601213) 

6.  VIA  board  test  diskette. 

7.  Interface  board  schematic.  (Apple  #  050-5005B) 
6.  VIA  board  schematic.  (Apple  #  051-019Afi) 
9.    Oscilloscope.    (Tektronix  4&3  or  equivalent) 

IC    Silentype  printer,  (optional) 


i-i 
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SECTION  £  -  SET-UP  PROCEDURE: 

£.  1.     Connect  the  two  cables  from  the  interface  tester  to  J3 
and  J4  on  the  Media  Tester  Interface   <VIfi)    card.     The  cables  are 
labeled  accordingly. 

£. £.     Make  sure  the  computer  power  is  OFF  and  plug  the  VIA 
card  into  Slot  £  of  the  computer.      In  the  ftpple  II,   the  third 
slot   from  the  left.      In  the  fipple  ///,    the  second  slot   from  the 
left. 

£.3.     Open  the  ZIF    (zero  insertion  force)   connector  on  the 
tester  and  insert  the  interface  board  to  be  tested  in  it.  Make 
sure  the  card  is  properly  oriented  by  the  short  end  of  the 
interface  board  being  at  the  same  end  of  the  connector  as  the 
board  release  handle.     Close  the  handle,   making  sure  that  the 
board  does  not  tilt  or  twist   in  the  connector.     Next,   connect  the 
DB-£5  connector  at  the  end  of  the  tester  cable  to  the 
corresponding  socket  on  the  interface  board. 
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Section  3  -  OPEROTIDN: 

3.1.     Booting  the  diskette  will  display  the  message: 

LDODINB  PROFILE/fiPPLE  III 
INTERFACE  CORD  TEST  PROGRAM 

After  about  3Q>  seconds,  the  program  will  then  ask  you  to 
plug  the  interface  card  to  be  tested  into  the  test  fixture  by 
displaying : 

AUTD  TEST 

INSERT  INTERFACE  CARD  INTO  TEST  FIXTURE 
AND  PLUG  IN  THE  DB-25  CONNECTOR 

If  not  already  done,    connect  the  DB-E5  cable  from  the  test 
fixture  to  the  card  and  make  sure  the  board   is  properly  inserted 
in  the  connector.      The  card  will  only  fit  one  way  properly  as  the 
connector  handle  will   be  blocked   if  it   is  backwards.     The  display 
will  also  prompt  the  test  enable  with: 

TYPE  "P"  OR  "S"  TO  TEST 

P  =  LIST  ERROR  DN  PRINTER   (If  available) 
S  =  LIST  ERROR  ON  SCREEN 

3. £.  The  test  will  take  about  15  seconds  to  run.  If  no 
errors  are  found,    the  computer  will  print: 

NO  PROBLEM  FOUND 

3.3.      If  any  errors  are  detected,    the  computer  will  indicate 
the  possible  problem  area  and  display  the  message: 

PROFILE  INTERFACE  CARD  TEST 
IC  LIST/LINES  IN  ERROR 

This  will   be  followed  by  a  list  of  the  incorrect  signal 
lines  on  the  board  and/or  the  location  of  any  associated  ICs. 
The  siqnal   lines  will  be  identified  by  the  signal  mnemonics  used 
on  them  such  as  DMAl  or  PSTRB.      If  an  IC  is  determined  to  be  the 
failure  the  device  position  will  be  called  out,   such  as  A£  or  CA. 

If  the  error  is  still   in  the  board,    it  has  to  be  either  a 
bad  line  or  faulty  component  other  than  an  IC.     You  will  need  to 
repeat  the  test  and  look  for  the  bad  line  with  a  scope.     Go  to 
step  3.4  in  this  test  sequence. 


5-g 
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3.  A.     If  a  fault   is  detected  arid  displayed  the  computer  will 

•ek: 


This  allows  you  to  cycle  the  test  program  while  lookirig  for 
the  error  livie  with  a  scope.     To  do  this,    choose  "Y".      If  you  do 
not  wish  to  do  so,    choose  "N",    and  the  program  will  display  the 
beginning  test  prompt. 

3.5.     To  stop  the  looping  cycle,    press  ESCfiPE.      If  the 
program  has  just  started  to  cycle,    pressing  EBCfiPE  will  not  halt 
it,   but  just  keep  it  from  repeating  itself.     You  will  have  to 
wait   15  seconds  or  so  before  getting  the  beginning  prompt  again. 

SECTION  4  -  ERROR  ONftLYBIS 

4.1.     The  computer  indicates  the  probable  error  by  matching 
the  detected  error  with  a  series  of  error  messages  in  the  test 
program.     These  error  messages  were  developed  by  using  gate 
isolation  procedures,    identifying  all  the  individual   gates  in  the 
circuit  and  the  problems  each  one  would  cause  if  it  failed.  This 
is  an  extensive  circuit  mapping  technique  and  will  catch  a 
majority  of  failures.      However,    if  a  board  has  massive  failures 
in  the  way  of  shorted  or  open  lines,   the  errors  may  not  be  able 
to  be  decoded  by  the  computer, 

4-2.     This  means  that  the  computer  can  only  match  up  the 
error  with  what   it  has  on  file.      In  the  event  of  this  happening, 
the  computer  will   give  all  the  failure  listing  associated  with 
the  detected  errors,    both  component  and/  or  line. 

If  the  computer  did  not   associate  any  one  error  found  with 
any  of  the  error  table  entries  in  memory,    it  will   indicate  all 
the  component  and  line  failures  detected.      Pt   first   glance  the 
printout  may  seem  confusing  but   it    is  easy  to  understand   if  the 
individual  failures  are  related  to  the  schematic.     fill  of  the  ICs 
on  the  board  have  several  different  circuit  functions.      If  a 
device  has  massive  failures  all  of  these  associated  functions 
will   be  identified,    giving  a  complex  failure  readout. 

4.3.     The  easiest  way  to  troubleshoot  a  problem  like  this  is 
to  replace  the  first   IC  identified  in  the  printout  and  run  the 
test  again.      If  the  problem  is  still   in  the  board,    swap  out  the 
second   identified   IC.     Keep  doing  this  until  all  of  the  ICs  in 
the  failure  printout  have  been  swapped.      If  the  error  table 
changes  or  indicates  a  repaired  board,    go  back  to  the  components 
first  replaced.     Try  them  again  one  at  a  time  until  all  of  them 
have  been  verified  as  either  good  or  bad. 


DD  YDU  WISH  TO  LOOP  THROUGH  TEST 
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SECTION  5  -  TESTER  TROUBLESHOOTING  PROCEDURES 

5.1.  Iri  the  event  of  a  failure  iri  the  tester,  the  following 
procedures  should  be  used  by  the  techriicien  to  isolate,  identify, 
and  correct  the  faulty  component. 

5.  £.     Using  a  known  good  Interface  Board,   run  the  test 
sequence.      Power  down  the  computer  and  boot   it   up  again  using  the 
other  set  of  tester  software.      If  the  test  results  are  different, 
swap  the  known  good  board  for  another  known  good  board  and 
determine  if  the  copy  of  the  tester  software  that  gives  the 
errors  is  bad.      If  this  happens,   throw  away  the  bad  diskette. 
Make  another  copy  of  the  good  software  diskette  before  running 
the  tests.     Verify  both  copies  by  running  the  tests  again. 

5.3.     To  diagnose  a  possible  failure  of  any  device  on  the 
VIA  card,   run  the  VIA  board  tester.     An  Apple  ///  is  needed  to  do 
this  but  first  read  the  listing  below  and  follow  the 
instruct  ions. 
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To  enable  the  program,   type  RUN  followed  by  a  Carriage 
Return.     The  display  will  now  show: 

Vlfi  BOARD  TESTER 

STEP-BY-STEP  INSTRUCTIONS  FOR  TESTING  VIA  BOARDS: 

1     OBTAIN  TWO  SHORT  TEST  JUMPERS   (AC  AND  51?  PIN) 
£     OBTAIN  FULLY  OR  PARTIALLY  STUFFED  VIA  BOARD  TO  TEST 
JUMPER  Jl-J£  AND   (OR)   J3-JA  IN  PAIRS  -  WHICHEVER  IS 
pppROPR I ATE 

INSERT  BOARD  INTO  SLOT  £  OF  THE  APPLE  ///    (SEE  NOTE) 
3     BOOT  THE  PROGRAM  AND  FOLLOW  THE  TEST  INSTRUCTIONS 
6     REFER  TO  THE  VIA  BOARD  SCHEMATIC  TO  CHECK  THE  TEST 
RESULTS  WHEN  USING  A  PARTIALLY  STUFFED  BOARD 

NOTE-  IN  CASE  YOU  HAVEN'T  NOTICED,  IT  IS  NECESSARY  TO  TURN 
THE  APPLE  ON  TO  SEE  THE  TEST  INSTRUCTIONS.  IT  IS  ALSO  IMPORTANT 
TO  HAVE  THE  POWER  OFF  WHEN  THE  BOARD  IS  INSERTED. 

IF  ALL  THE  PREVIOUS  TEST  INSTRUCTIONS  HAVE  BEEN  FOLLOWED  AND 
YOU'RE  READY  TO  TEST,    PRESS  ALMOST  ANY  KEY  AND  THE  TEST  WILL 
START 

These  instructions  are  shown  here  to  provide  a  check  list  to 
follow  before  powering  up  the  Apple  ///.     The  program  will 
exercise  all  of  the  VIA  board   lines,    looking  for  any  shorts, 
opens,    or  data  errors.      It   is  a  good   idea  to  run  this  program  on 
the  board  before  testing  any  interface  boards,    and  to  run  it  m 
case  a  high  error  rate  suddenly  occurs.     Like  all  software, 
several  copies  should  be  available  in  case  one  is  destroyed. 

5  4,     To  verify  the  proper  operation  of  the  tester,  follow 
these  steps.     Test  at   least  two  known  good  boards  with  the 
tester.     Using  a  good  Profile,   set  up  the  Apple  ///  system  and 
check  out  the  Interface  boards  with  the  following  criteria: 

A.  Read  the  Profile  directory  file. 

B.  Write  to  a  file  in  the  Profile,   and  verify  that  the 
write  data  was  recorded. 

If  both  of  the  boards  passed  the  tester  and  work  in  the 
Profile,   the  tester  may  still  have  a  problem.     Remove  any  one  of 
the  ICS  from  the  Interface  board  and  test   it  again.     The  tester 
should  indicate  massive  line  failures  in  addition  to  the  removed 
IC. 


^8 
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DOCUMENT  NO.  063-6Q06-A 
PAGE       2        OF  22 


l.JJ  TITLE:  DISK  DEBUG  TEST  USER'S  MANUAL.  PROFILE  5MB 
2.13  INTRODUCTION 


that  will  assist  in  debugging  the  device.  =>>>"F'c  uest  sequences 

It  is  a  particularly  helpful  tool  for  servicina  Heuircc 

oscilloscope  to  analyse  the  circuit  that  caused  Se  e™" 

L°^o^;e^"l§/;^^^e°'?;:„L^r^a?^fhe-1;lo.^°?5^sj"fs1^r;-a^?s'^!s'thet 


2.1  HOW  TO  USE  THIS  PROGRAM 


To  use  this  debugger  properly,  you  should  be  aware  of  some  of  the  desian 
ripHH^i';        <^esigning  the  user  interface  (command  structure)  it  was^ 

tTj  TT  -t  '  f -'^^  ^^^^'^^^^  represents  a  standafd 

''^Sf.Hro^  R  J^.^^^-^l/^^Se  of  (3-16  million  blocks  (Hex  !2000!?!3. 
P0-FF).  numbers,  each  variable  has  a  range  of  0-255  (Hex 

Inft''n?5''^'^  "0  assumptions  about  the  use  of  the  test  variahlp-  it 

^(?l\TM  T  t^°^ays  to^aik  to  it.  You  can  consider  it  Is  a  arge 
(24  bit)  number  or  as  three  smaller  (8  bit)  numbers.    This  variable  ?s 

.?nnfe°r5?Itr-1o5-?U^s1r:  ^^^^^^^^^^ 
understand  what  the  firmware  is  doing  with  the  block  number. 

2.2     TYPICAL  COMMAND  EXAMPLES 

To  help  make  the  concept  of  this  program  more  clear    hprp  are  e«mo  =  ,  i 
that  show  what  the  more  common  commands  do?  '  ^  examples 


orm«  A  C  ini-Ai 
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R  (Read) 


This  command  requests  data  to  be  read  from  the  unit  being  tested.  It 
passes  the  command  and  the  BLOCK  variable  to  the  unit  and  transfers  the 
data  from  the  unit  to  the  input  buffer  (see  the  display  command,  section 
3.2.3,  for  information  on  displaying  the  input  buffer). 

R  by  itself  does  not  change  the  BLOCK  variable;  it  uses  its  current  value. 
However,  you  can  change  the  block  variable  by  adding  a  modifier  to  the 
command  in  the  form  of  a  number.    This  number  is  normally  treated  such 
that  leading  zeros  are  assumed,  thus  0,  99,  etc.  all  produce  the 

24-bit  value  For  example: 


R(3  or        or  etc.  (read  block 

R13  or  R013  or  R  0(313,  etc.         (read  block  1»(3(3?13) 

The  above  example  is  applicable  only  when  using  the  Standard  ROM.  Notice 
that  the  BLOCK  variable  sent  is  either  (3000(3(3  or  (J00013.    The  number  13  is 
the  same  as  013  or  000(313  and  produces  the  value  000013  in  the  BLOCK 
variable. 


NOTE 


The  number  13  in  the  example  is  a  HEX  number,  not  a  decimal 
number. 


13  Hex  =  19  Decimal 


Remember  that  the  firmware  in  the  disk  drive  being  tested  determines  how 
the  BLOCK  variable  will  be  treated.  Normally  it  is  treated  as  a  logical 
block. 

In  the  next  example,  let's  change  the  command  to  show  how  it  would  be  used 
with  the  Formatter/Debugger  ROM: 

RT1H2S3  or  RT01H02S03,  etc.  (read  block  010203) 

Notice  that  the  command  now  has  3  modifiers  in  the  form  of  T  and  a  number, 
H  and  a  number,  and  S  and  a  number.    The  modifier  T  (Track)  references  the 
first  8-bits  of  the  BLOCK  variable,  the  H  (Head)  references  the  second 
8-bits,  and  the  S  (Sector)  references  the  third  8-bits.    Note  that  they 
are  separate  modifiers  and  can  be  used  independently.    For  example: 

If  BLOCK  =  000000,  then  the  command  RT5  will  set  BLOCK  =  050000 
If  BLOCK  =  050000,  then  the  command  RH3  will  set  BLOCK  =  050300 
If  BLOCK  =  050300,  then  the  command  RT15S9  will  set  BLOCK  =  160309 


Forms  A  C  ini-Oi 
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Note  that  the  last  command  in  the  example  happened  to  affect  the  first  and 
third  bytes.    Had  the  last  command  been  RS9  then  the  BLOCK  would  have  been 
05(3309.    When  all  three  modifiers  are  used,  they  must  be  in  the  T,  H,  S 
sequence. 

REMEMBER!    The  numbers  used  are  always  Hexi decimal  numbers. 


W  (write)   

This  command  requests  data  to  to  be  written  to  the  unit  being  tested.  It 
passes  the  command  and  the  BLOCK  variable  to  the  unit  and  transfers  the 
data  to  the  unit  from  the  output  buffer  (see  the  buffer  fill  command, 
section  3.2.1,  and  the  display  command,  section  3.2.3). 

W  by  itself  does  not  change  the  BLOCK  variable;  it  uses  its  current  value. 
However,  as  was  the  case  with  a  read  command,  the  BLOCK  variable  can  be 
changed  by  adding  a  modifier.    For  example,  the  commands  W0,  WT3H2S1,  WH9, 
etc.  have  the  same  effect  on  the  BLOCK  variable  that  they  do  in  the  Read 
command. 


+  (plus) 


This  command  increments  the  BLOCK  variable.    +  by  itself  increments  the 
variable  by  1.    For  example,  if  the  BLOCK  variable  was  00001F,  then  after 
+  it  will  be  (3002120  (Note  the  hex  numbers).    +3  will  increment  the  BLOCK 
by  3  each  time.    +3T  will  increment  the  first  8-bit  variable  by  3  each 
time.    For  example,  if  the  BLOCK  was  050311,  then  +3T  will  change  it  to 
080311.    H  and  S  work  the  same  way  to  modify  the  second  and  third  groups 
of  8-bit  variables. 

To  provide  wraparound  and  carry,  the  +  command  will  wrap  a  24-bit  number  at 
PPPPPF.    It  will  wrap  T  at  97  (97  increments  to  0)  and  will  set  H  an  S  to  0 
to  provide  full  wrap.    H  will  wrap  at  3  (3  goes  to  0)  creating  a  carry  to 
T  and  S  will  wrap  at  F  (F  goes  to  0)  creating  a  carry  to  H.  Future 
enhancements  will  be  to  find  out  what  the  maximum  block  count  for  a  device 
is  and  then  wrap  the  24-bit  number  at  that  count. 
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D  (Display)   

This  cominand  displays  the  contents  of  the  input  or  output  buffers. 

D  by  itself  will  display  the  input  auffer. 

DI  is  the  same  as  D. 

DO  will  display  the  output  buffer. 

DS  will  decode  the  contents  of  the  input  buffer  as  extended 
status  information. 

The  form  of  the  display  is  the  same  as  that  for  an  APPLE  monitor  memory 
dump.    It  will  display  the  first  256  bytes  of  the  buffer  and  pause  so  that 
you  can  study  the  values.    At  the  bottom  of  the  screen  it  asks  for  ESCAPE 
to  terminate,  RETURN  to  quit,  ANY  other  key  to  continue.    ESCAPE  stops 
further  display  and  cancels  the  rest  of  the  command  line  effectively 
stopping  processing  and  returning  control  to  the  user.    RETURN  quits  the 
display  command  and  causes  the  program  to  go  on  to  the  next  command. 
Pressing  any  of  the  other  keys,  except  the  space  bar,  will  allow  the 
program  to  display  the  next  256  bytes  of  the  buffer.    Pressing  the  space 
bar  will  allow  you  to  display  the  buffer  line  by  line. 


CAUTION 


If  you  just  keep  hitting  a  key  to  see  the  next  256  bytes  you 
will  see  first  the  buffer  you  requested  and  then  memory 
above  it.    There  are  areas  of  ram  above  the  buffers  that 
will,  when  displayed  cause  your  screen  to  get  VERY  sick  and 
you  will  have  to  either  re-boot  the  program  or  be  very 
familiar  with  APPLE  III  hardware  and  monitor. 

Just  in  case  you  are  not  familiar  with  the  monitor  memory  display,  here 
is  an  example.    (The  monitor  doesn't  display  the  descriptive  information 
above  the  dashed  line.) 

Hex 

Address  0123456789ABCDEF 


80(30:  00  lA  23  92  FF  FE  A5  2F  33  34  00  00  00  00  00  00 
8010:  12  11  34  87  FE  44  00  00  3E  4C  00  20  A9  0F  C5  00 
etc. 
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3.|a      COMMAND  STRUCTURE 

Each  command  consists  of  one  or  more  characters  and  modifiers  in  command  groups. 
Each  group  is  separated  by  one  or  more  spaces.    The  command  line  is  one  or  more 
command  groups.    There  is  enough  space  in  the  command  buffer  for  255  characters. 

Multiple  command  lines  are  possible  by  use  of  the  Macro  Add  command. 


3.1      COMMAND  PROMPT 

The  program  prompt  consists  of  the  following  two  lines: 

SI  01 

COMMAND  (B, C, D, F, G, H, I, L.M,N,0,P,Q,R,S,T,V,W,X, +,-,/,      ?)  => 

The  first  line  contains  two  flags,  SI  01,  that  tell  which  slot  and  drive 
the  program  is  set  to  test. 

The  second  line  of  the  prompt  consists  of  the  first  letter  of  each  valid  . 
command.    A  list  of  the  commands  is  always  available  by  typing  H  or  ?  and 
pressing  RETURN.    In  this  manual  you  will  see  this  written  as  H<nl>  or 
?<nl>.    (The  <nl>  is  the  symbol  for  newline,  often  called  RETURN.) 


NOTE 


After  typing  a  command  and  pressing  RETURN  to  execute  it, 
you  can  press  ESCAPE  to  terminate  the  command  .    However,  if 
you  wish  to  review  the  command  that  you  just  executed  for 
the  purpose  of  changing  it,  etc.,  you  can  type  CONTROL  A 
instead  of  ESCAPE. 


Form#  A.C.  101-01 
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3.2     DETAILED  COMMAND  DESCRIPTIONS 


Following  are  descriptions  of  some  of  the  commands  that  require  more 
detailed  explanations  than  others.    In  depth  examples  of  some  of  the  more 
commonly  used  commands  such  as  Read,  Write,  Increment,  and  Display  were 
provided  in  section  2.2.    For  an  overall  summary  of  all  commands,  refer  to 
section  4.0. 


3.2.1      BUFFER  FILL 

Syntax  B[num]    where  num  is  an  optional  16  bit  hex  number 

(eg.,B;jl23) 

The  buffer  fill  command  is  used  to  fill  the  output  buffer  with  a 
specific  data  pattern.    It  can  be  used  with  either  the  Formatter/ 
Debugger  ROM  or  the  Standard  ROM  installed  in  the  drive.    To  use  the 
command,  type  B  followed  by  a  number  which  will  be  treated  as  a  16  bit 
(2  byte)  pattern.    For  example,  the  command 

R0  B1234  W0  845  Wl<nl> 

would  read  logical  block-0,  fill  the  output  buffer  with  12341234..., 
write  block-;?,  fill  the  output  buffer  with  0(345(3(345...,  and  finally 
write  this  data  to  block-1. 


3.2.2      CREATE  SPARE 

Syntax  C<nl>    the  C-command  must  be  the  only  command  on  the  line. 

The  create  spare  command  is  used  to  force  a  peripheral  device  to 
transfer  a  logical  block  to  a  new  (spare)  physical  location  on  the 
device.    The  command  will  then  request  the  block  number  to  be  spared 
and  will  then  request  confirmation  from  the  user.    If  confirmed,  the 
logical  block  will  be  spared  by  the  device  controller.    This  command 
should  only  be  used  when  the  Standard  ROM  is  installed  in  the  drive. 

Using  this  command  will  allow  you  to  fi_x  flaky  blocks  found  during 
testing. 

The  user  will  be  asked  for  confirmation  of  this  command.  Respond  with 
Y  (Yes)  or  N  (no). 


NOTE 

Do  not  attempt  to  use  the  create  spare  command  when  the 
Formatter/Debugger  ROM,  version  D3.11  or  earlier,  is 
installed  in  your  drive. 


Form?:  A.C.  101-01 
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3.2.3  DISPLAY 


Syntax  D[I,0,S]           where  I  is  input  buffer,  0  is  output  buffer,  and 

S  is  the  extended  status  information  in  the  input 
buffer. 

The  display  command  can  be  used  with  either  the  Formatter/Debugger  ROM 
or  the  Standard  ROM  installed  in  the  drive.    It  is  used  to  display  the 
contents  of  the  input  or  output  buffers.    These  buffers  occupy  the 
following  Hex  locations  in  the  computer's  memory: 

input  buffer  8(i!!?(3H  -  8213H 

output  buffer  — 83p0H  -  8523H 

The  display  will  show  256  bytes  at  a  time,  scrolling  to  the  next 
'page'  after  each  key  press.    To  end  the  display  and  continue 
executing  the  command  line,  press  RETURN.    To  abort  the  command  line 
press  ESCAPE.    With  the  display  on  the  screen,  you  can  press  the 
spacebar  to  cause  a  scroll  to  the  first  line  of  the  next  'page'. 
Then,  each  time  you  press  the  space  bar,  the  display  will  scroll  one 
line  forward. 

The  Display  Status  command  works  only  slightly  differently  in  that  it 
decodes  the  input  buffer  into  Extended  status  info  about  the  spares 
and  bad  blocks  and  it  will  not  stop  until  it  is  finished  or  until  the 
space  bar,  RETURN  key,  or  the  ESCAPE  key  are  pressed. 

REMEMBER!    The  Display  Status  command  will  decode  anything  found  in 
the  input  buffer  so  be  sure  to  use  the  Get  Status  command 
first  to  make  sure  that  the  information  is  valid. 

Before  using  the  Display  Status  command  with  the  Formatter/Debugger 
ROM  installed,  you  must  initialize  the  spare  tables  (see  section 
3.2.6)  and  then  use  the  Get  Status  command,  otherwise  the  display 
will  contain  garbage.    With  the  Standard  ROM  installed,  you  only  have 
to  issue  the  Get  Status  command  before  displaying  the  extended  status 
of  the  input  buffer. 

Here  are  some  additional  tips  about  using  the  Display  Status  command. 

-  After  typing  D[S]  and  pressing  RETURN,  press  the  space  bar  to 
stop  the  listing.  Press  the  space  bar  again  each  time  you  wish 
to  step  through  another  line  of  the  listing.    Pressing  any 
other  key  will  cause  a  fast  scan  of  the  listing. 

-  Pressing  ESCAPE  will  cancel  the  rest  of  the  display  function. 

-  Pressing  RETURN  will  terminate  the  spare  sector  listing  and 
start  the  bad  block  listing. 
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3.2.4  FORMAT 


Syntax  F<n1>           this  command  must  be  the  only  command  in  the  command 

1  i  ne. 

The  Format  command  is  used  with  the  Formatter/Debugger  ROM  installed 
in  the  drive.    It  is  used  to  erase  all  old  data  from  memory  and  lay 
down  a  new  pattern  of  address  and  data. 

After  formatting  a  drive  with  the  Formatter/Debugger  ROM  installed, 
you  can  type  D[I]  to  get  a  list  of  the  defective  blocks.    The  list 
will  end  with  FF  FF  FF  FF.    Refer  to  the  documentation  provided  for 
the  F/D  ROM  for  further  details. 


WARNING 


This  command  is  very  dangerous  and  should  only  be  used 
if  damage  to  the  address  headers  has  occurred  and  only 
after  every  reasonable  attempt  has  been  made  to  recover 
other  data  from  the  device.    The  user  will  be  asked  to 
confirm  this  command.    Respond  with  Y  (Yes)  or  N  (No). 

Remember!    This  command  will  erase  all  previously  recorded  data. 

Following  is  an  example  of  the  error  message  that  will  be  displayed  if 
you  attempt  to  format  a  drive  with  a  Standard  ROM  installed. 


I/O  ProFile 
Block       Rl  R2  R3  R4  SI  S2  S3  S4  S5  S6 

FORMAT    SI  01       13(3  03  5F    (30  0(3  00  00  55  55  55  55  00  00 


The  55's  in  this  example  are  the  error  indicators. 


3.2.5     GET  STATUS 


Syntax  G<nl> 


The  Get  Status  command  works  only  with  the  Standard  ROM.    It  is  used 
to  obtain  extended  status  information  from  the  drive  and  place  it  in 
the  input  buffer.    (You  will  need  to  execute  the  Display  command  to 
view  the  contents.)    The  Get  Status  command  makes  sure  that  the  status 
you  are  going  to  view  is  valid. 

When  using  a  ProFile  you  can  also  get  the  status  by  reading  block 
FFFFFF. 
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3.2.6      INITIALIZE  SPARE  TABLE 

Syntax  I<nl>    this  command  must  be  the  first  command  in  the 

command  line. 

The  Initialize  command  is  used  by  the  ProFile  Formatter/Debugger  ROM 
to  setup  the  spare  tables  in  the  ProFile  drive.    After  the  Debugger 
ROM  has  formatted  the  disk,  the  entire  disk  is  available  to  read  from 
or  write  on  so  that  certification  of  the  entire  disk  is  possible. 
After  the  spare  table  sectors  have  been  certified,  the  tables  need  to 
be  initialized  to  allow  the  controller  ROM  to  work  properly.  The 
Initialize  command  is  not  used  when  the  Standard  ROM  Is  installed  in 
the  drive. 


WARNING 


This  command  is  potentially  dangerous  as  it  effectively 
erases  any  old  spared  table  data  and  if  used 
incorrectly  will  cause  the  loss  of  valuable  data  on  the 
ProFile. 

The  user  will  be  asked  to  confirm  this  command.  In  response,  type 
Y  (Yes)  or  N  (No). 


Form=  AC  101-01 
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4.51      COMMAND  SUMMARY 

Following  is  a  summary  of  all  the  commands  that  can  be  used  with  this  program: 

NOTE 

Data  shown  in  []  or  ()  is  optional. 

BUFFER  FILL        BC<nl>]  or  B[num] 

Fill  the  output  buffer. 

where  num  is  a  16  bit  hex  fill  number 

used  with  both  Formatter/Debugger  and  Standard  ROMs 

CREATE  SPARE  C<nl> 

Force  the  drive  to  spare  the  specified  block. 

must  be  the  only  command  on  the  command  line 
used  only  with  Standard  ROM 

DISPLAY        D[<nl>]  or  D[I]  or  D[0]  or  D[S] 

Display  the  I/O  buffers. 

used  with  both  Formatter/Debugger  and  Standard  ROMs 

FORMAT  F<nl> 

Format  the  device. 

this  is  a  dangerous  command 

used  only  with  Formatter/Debugger  ROM 
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GET  STATUS  G[<nl>] 

Get  extended  status  information. 

Remember!    When  using  the  ProFile,  RFFFFFF  (read 
block  FFFFFF)  also  returns  status 
information 

used  only  with  the  Standard  ROM 

HELP        H[<nl>]  or  H[E]  or  H[E2]  or  H[char] 

Print  a  list  of  commands,  or  errors,  or  a  detailed  description 
of  each  command. 

where  E  1 s  to  display  errors  when  the  Standard  ROM  is 
installed 

where  E2  is  to  display  errors  when  the 
Formatter/Debugger  ROMis  installed 

where  char  is  any  legal  command  shown  in  this  command 
s  umma  ry 

INITIALIZE  SPARE  TABLE  I<nl> 

Clear  the  spare  block  table. 

this  is  a  dangerous 

command 

must  be  the  first  command  on  the  command  line 

used  only  with  Formatter/Debugger  ROM 

requires  confirmation  (Y  or  N) 

Source:  David  T.  Craig 
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LOOPON  LPF[S,H,D] 


Send  Loop  on  Format  commands  to  the  firmware. 

where  S  =  sector  marks 

H  =  address  headers 
D  =  data  field 

LPF  can  be  followed  by  any  combination  of  S,  H,  and  D 

executed  following  a  Read  Track  command  to  loop  on 
format  of  the  current  track  (eg.,  R[T]  reads  the  T  byte 
of  the  block  variable  to  determine  the  current  track) 

used  only  with  Formatter/Debugger  ROM 


MACRO  M[A((2-9),C,L,0-9] 


Use  macro  functions  (alternate  command  lines). 

where  A  =  add  current  line  to  macro  table 
C  =  clear  all  macros 
L  =  list  macros 

used  with  either  Formatter/Debugger  or  Standard  ROM 

not  effectively  implemented  at  this  time 

N.O 

Not  implemented  yet 


PAUSE        P[<nl>]  or  P[A(num) ,C. ,E(num) ,N(num)] 


Pause  and  wait  for  user. 

Where  A  =  any  error/nonerror 

C  =  clear  any  error/nonerror 

E  =  on  error 
N  =  on  no  error 

(num)  is  a  16-bit  mask  of  SI  S2 

Note:  All  four  digits  of  the  16-bit  mask  must  be 
turned  on 

used  with  either  Formatter/Debugger  or  Standard  ROM 

s  .  J 
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QUIT  QC<nl>] 


Return  to  calling  routine  (This  module  is  a  subroutine). 


READ        R[(num),T(num) ,H(num) ,S(num)3 


Read  a  block. 


where  (num)  =  24  bit  number  (8  bit  if  T,H,S) 
T  =  first  (Hi )  byte  of  block 
H  =  second  (Mid)  byte  of  block 
S  =  third  (Lo)  byte  of  block 

Remember!    The  firmware  of  the  device  tested  determines 
how  the  number  is  treated.    See  the  following 
exampl  e : 

T     H     S    -  Formatter/  Debugger  ROM 
ProFile     00    99  99 

Hi  Mid    Lo  -  Standard  ROM 

>0  means  read  to  the  output  buffer    (  Eg.,  R23>0  ) 
used  with  either  Formatter/Debugger  or  Standard  ROM 


SCAN  S<nl> 

Order  the  firmware  to  scan  the  entire  disk  (read  only). 
Requires  confirmation  (Y  or  N) 

after  scanning,  use  D[I]  to  get  list  of  any  bad  blocks 
found  during  scan 

used  only  with  Formatter/Debugger  ROM 
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TURN  OFF  STEPPER  T[<nl> 


Turn  off  the  power  to  the  stepper  motor. 

used  with  Formatter/Debugger  ROM  but  not  normally  used 
with  Standard  ROM 


Not  implemented  yet 


WRITE  W[(num),T(num),H(num),S(num)] 

Write  to  a  block  (same  format  as  read). 

where  (num)  =  24  bit  number  (8  bit  if  T,H,S) 
T  =  first  (Hi )  byte  of  block 

H  =  second  (Mid)  byte  of  block 
S  =  third  (Lo)  byte  of  block 

Remember!    The  firmware  of  the  device  tested  determines 
how  the  number  is  treated.    See  the  following 
example: 

T     H     S    -  Formatter/  Debugger  ROM 
ProFile     99   W  9^ 

Hi  Mid    Lo  -  Standard  ROM 

<I  means  write  from  the  input  buffer  (  eg.,  W23<I  ) 
used  with  either  Formatter/Debugger  or  Standard  ROM 


XECUTE        X[<nl>3  or  X[E(num)] 


Execute  the  current  command  line  again. 

where  E  =  execute  the  line  to  this  point  on  error 
num  =  16  bit  error  mask  of  SI  S2 

X[E]  will  execute  a  function  over  and  over  again, 
if  an  error  has  occurred,  up  to  the  point  where  the 
error  occurred 


Formr  A  C  ini-fll 
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t-[(num),T(num),H(nuin),S(num)] 


Increment  the  block  number. 

where  (num)  =  24  bit  number  (8  bit  if  T,H,S) 
T  =  first  (Hi )  byte  of  block 
H  =  second  (Mid)  byte  of  block 
S  =  third  (Lo)  byte  of  block 


-[(num) ,T (num), H (num), S (num)] 

Decrement  the  block  number. 

where  (num)  =  24  bit  number  (8  bit  if  T,H,S) 
T  =  first  (Hi)  byte  of  block 

H  =  second  (Mid)  byte  of  block 
S  =  third  (Lo)  byte  of  block 

the  -  command  does  not  decrement  properly  for  H 
and  S  modifiers 

/  /[S(num),T] 


Choose  options    (/H  for  help). 


where  S  =  slot  set  ,     , , 

T  =  translate  current  block  to  cylinder/head/sector 


7 


Help. 
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5.0     NEW  FEATURES 

The  following  new  features  have  been  developed  since  the  release  of  DSKDBG 
V-E0I3.16  and  are  included  in  DSKDBG  V-EU^.U. 

*  The  Help  errors  command  has  been  slightly  modified.    HE  or  HEl  provides  heir 
for  the  Standard  ROM  and  HE2  returns  help  for  the  Formatter/Debugger  ROM. 

*  The  Help  command  lists  the  form  of  the  extended  help  commands. 

*  Display  now  has  a  command  to  allow  the  decoding  of  the  status  table  into  the 
version,  spare  list,  and  bad  block  list. 

OS  =  display  status  info. 

*  Use  ESCAPE  or  RETURN  to  terminate  a  long  list  of  spares  or  bad  blocks. 

*  An  additional  modifier  is  available  for  read/write  commands  that  allows  you 
to  specify  which  buffer  you  are  reading  to  or  writing  from.    For  example,  a 
read  command  followed  by  >0  means  read  to  the  output  buffer.    A  write  command 
followed  by  <I  means  write  from  the  input  buffer. 
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6. (J     TYPICAL  PROBLEMS  AND  HOW  TO  AVOID  THEM. 

*  The  +  (Increment)  command  doesn't 

work. 

This  is  to  date  the  most  common  problem.    Usually  the  command  line  will 
look  something  like 

PE  +  X 

What  you  were  trying  to  do  is  sequentially  read  thru  the  disk  starting  at 
block  0.    What  you  said  was 

Read  block  0  (block  =         Pause  on  error, 
Increment  block  (block  =  1),  Repeat  line, 

To  fix  this  problem  just  do  one 
next  line  to  do  the  Read,  Pause 

line  to  set  block  0  and  then  go 
on  error  etc.    For  example: 

on  to  the 

R0<nl> 

R  PE  +  X<nl> 

*  Display  Status  Won't  Work  Or  Won't  Stop 

- 

The  display  status  command  allows  you  to  display  the  input  buffer  and  make 
assumptions  about  what  the  data  means.    For  it  to  work,    the  Get  status 
command  must  successfully  read  the  status  informtion  from  the  drive.    If  the 
input  buffer  has  garbage  in  it,  the  Display  Status  command  may  go  round  and 
round  trying  to  display  all  the  spared  sectors  and  bad  blocks. 

To  stop  the  command  when  it  is  caught  in  a  loop  or  is  listing  a  bunch  of  bad 
blocks,  simply  press  the  RETURN  key  or  the  ESCAPE  key.    The  functions  of  the 
other  keys  are  the  same  as  for  all  other  display  commands. 

-J 
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7.(3      KNOWN  BUGS  IN  VERSIONS  199.17  AND  E(J0.16 

The  Macro  command  has  3  known  bugs.    The  first  occurs  when  a  macro  is  added  to 
the  list  and  there  is  already  one  there  of  that  number.    The  effect  is  to  make 
both  of  them  disappear.    The  second  bug  occurs  when  the  macro  is  invoked  on  a 
line  with  the  X  command    (eg..  Ml  X).    This  disables  the  ESCAPE  key  so  the 
program  can  only  be  halted  by  re-booting.    The  third  bug  also  involves  the  X 
command.    When  a  macro  is  added  (eg.,  R  MAI  X),  it  will  keep  asking  to  delete 

the  old  macro. 

Pause  on  any  error  flag  (P  on  a  white  background)  doesn't  work. 
The  -  command  doesn't  decrement  properly  for  H  and  S  modifiers. 
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8.0      STATUS  BYTE  DESCRIPTIONS 

This  section  provides  a  bit-by-bit  description  of  the  four  status  bytes 
available  with  the  Standard  ROM  or  the  Formatter/Debugger  ROM. 

8.1      STATUS  BYTES  WITH  STANDARD  ROM  V-3.98  INSTALLED 

STATUS  I 

7  =  1  if  ProFile  did  not  receive  55  to  its  last  response 
6  =  1  if  write  or  write/verify  was  aborted  because  >532  bytes 
if  data  were  sent 

If  ProFile  couldn't  read  its  spare  table 
5  =  1  if  host's  data  is  no  longer  in  RAM  because  ProFile  updated 
its  spare  table 

4  =  1  if  SEEK  ERROR  -  unable  in  3  tries  to  read  3  consecutive 

headers  on  a  track 
3  =  1  if  CRC  error  (only  set  during  actual  read  or  verify  of  write/ 

verify,  not  while  trying  to  read  headers  after  seeking) 
2  =  1  if  TIMEOUT  ERROR  (couldn't  find  header  in  9  revolutions  - 

not  set  while  trying  to  read  headers  after  seeking) 

1  =  N/A 

(3  =  1  if  operation  unsuccessful 


STATUS  2 

7  =  1  if  SEEK  ERROR  -  unable  in  1  try  to  read  3  consecutive  headers 

on  a  track 

6  =  1  if  spared  sector  table  overflow  (  >  32  sectors  spared) 

5  =  N/A 

4  =  1  if  bad  block  table  overflow  (  >  100  bad  blocks  in  table) 

3  =  1  if  ProFile  unable  to  read  its  status  sector 

2  =  1  if  sparing  occurred 

1  =  1  if  seek  to  wrong  track  occurred 

0  =  N/A 


STATUS  3 

7  =  1  if  ProFile  has  been  reset 

6  =  1  if  block  number  invalid 

5  =  1  if  block  I.D.  at  end  of  sector  mismatch  * 

4  =  N/A 

3  =  N/A 

2  =  1  if  ProFile  was  reset  * 

1  =  1  if  ProFile  gave  a  bad  response  * 
0=1  if  parity  error  * 

*  These  bits  are  set  by  the  SOS  ProFile  driver  and  are  not  used 
by  the  Dskdbg  ProFile. 10. 
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STATUS  4 


0  =  the  number  of  errors  encountered  when  rereading  a  block 
after  any  read  error 


l.Z      STATUS  BYTES  WITH  FORMATTER/DEBUGGER  ROM  FD3.98  REV  11  INSTALLED 


STATUS  1 


7  =  1  if  Profile  did  not  receive  55  to  its  last  response 

6  =  1  if  no  index  found  during  formatting 

5  =  1  if  no  sector  mark  found  during  formatting 

4  =  1  if  SEEK  ERROR  -  unable  to  read  3  consecutive  headers  on  a 

track  (one  try  only) 
3  =  1  if  CRC  error  (only  set  during  actual  read  or  verify  of  write/ 

verify,  not  while  trying  to  read  headers  after  seeking) 
2  =  1  if  TIMEOUT  ERROR  (couldn't  find  header  in  9  revolutions  -  . .. 

not  set  while  trying  to  read  headers  after  seeking) 
1  =  N/A 

0=1  compare  error  on  a  write  compare 


STATUS  2 


7  =  1  if  ProFile  has  been  reset 

6  =  1  if  track  number  invalid  while  reading  or  writing  a  sector 
5  =  N/A 
4  =  N/A 
3  =  N/A 
2  =  N/A 

1  =  1  if  seek  to  wrong  track  occurred 
0  =  N/A 
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STATUS  3 


D7,  D6,  and  D5,  along  with  04  and  D3  from  STATUS  1,  tell  why  a 
write  compare  operation  failed. 


write  timeout 
read  timeout 
read  CRC 
data  compare 


07 

06 

05 

(? 

1 

S3 

1 

1 

(J 

1 

1 

1 

STATUS  4 

7  -  0  =  the  number  of  errors  encountered  when  formatting  data 
fields  or  scanning  the  disk. 


  ^ 

V   \ —  ——————— 
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Figure  1  -  Profile  Controller  Board 


  ^ 

! 

o 

J  8  J7  J  6 

o 

— ifj^Tre — QMUQiffliii 

Figure  2  -  KDA  End  View 
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FnP<-<AmN6  THE  PROFILE  HDA 


gquipnttnt  Neetssaryi 

Format  FirmwiPt  -  R»w  18 
Jutnptr  Uirt 

Pro-file  Format  Diskette  -  Rev  12 
Pro-file  Final  System  Test  -  Rev  23 
Frequency  Counter 
Small  Screwdriver 
IC  Extractor 

Apple  ///  vo/Pro^ile  inter-face  and  cable 
Known  good  Pro-file  System  minus  the  HDA. 


Procedure » 


1    Place  the  HDA  to  be  formatted  into  a  known  good  Pro-file  system.  The 
'  controller  should  contain  the  piggy-back  development  type  28  (shown  in 
Figure  1). 

2.  Remove  the  System  ROM  ^rc«  the  piggy  back  on  the  28  then  install  the 
Format  Firmware.    Locate  the  connectors  J6,  J7  and  J8  (shown  .n  F.gure 
2)  that  connect  the  HDA  to  the  analog  board.    They  are  a  constant 
source  o^  problems.    Move  the  wires  around  and  make  sure  that  they  are 
securely  -fastened  to  the  connectors.    Connect  an  external  LED  to  P4 
(shown  in  Figure  1). 

3.  Power  up  the  Pro-file  and  allow  1  minute  -for  the  drive  speed  to 
stabilize. 

4.  To  check  the  speed  o-f  the  HDA,  set  up  the  frequency  ^l^g^ 
milliseconds,  and  connect  the  input  o^  the  frequency  "unter  to  TP9  on 
"l^e  anl^oQ  cird.    The  frequency  counter  should  read  14.47  m.l.seconds 
lA  H  it  does  not,  adjust  R3,  on  the  side  o-f  the  HDA  (shown  .n 
Figure  3)  as  closi?  to  14.67  milliseconds  as  possible.  _ 


IK 


:r-  Ti-  <r 


XL 


r 


□ 


Figure  3  -  HDA  Side  View 
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Figure  1  -  Profile  Controller  Board 


1-^ 
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5    Install  the  Profile  interface  card  into  slot  1,  and  a  Silentype  Printer 
into  Port  A  of  the  Apple  ///.    Connect  the  cable  between  the  interface 
and  the  Profile. 

6.  Boot  the  Format/Certify  Test  diskette.    When  the  program  is  loaded,  the 
following  message  should  appear: 

PRESS  "RETUI^"  WHEN  PROFILE  IS  READY 

7.  After  the  <RETUE^>  key  is  pressed,  the  fol 1 owi ng  message  will  appear: 
INSTALL  JUMPER,  PRESS  ANY  KEY  TO  COKTINUE 

8.  Install  a  jumper  between  the  two  pins  at  P7  on  the  controller  card  and 
then  press  the  <RETURN>  key.    Although  the  prompt  says  that  you  can 
press  any  key  to  continue,  only  the  <RETURN>  key  will  work. 

9.  When  the  <RETURN>  key  is  pressed,  the  LED  should  start  to  flash  and  the 
stepper  motor  will  step  outward.    The  HDA  surface  is  now  being 
formatted. 

IB.  After  approximately  3  minutes,  the  HDA  will  be  formatted  and  the 
foil owi ng  message  wi 11  appear: 

REMOVE  JUMPER,  PRESS  ANY  KEY  TO  CONTINUE 

Remove  the  jumper  wire  from  P7  on  the  controller  card.    Although  the 
message  again  states  that  you  may  press  any  key  to  continue,  only  the 
<RETURN>  key  will  work. 

11.  When  the  <RETURN>  key  is  pressed  the  Profile  will  scan,  "rtify  and 
initialize  the  spares  table  on  the  HDA  surface.    The  results  of  each  - 
process  are  reported  on  the  printer,  ending  with  the  follcN^.ng  pass  or 
a  fail  message  for  the  completion  of  the  test: 

TEST  COMPLETED,  SYSTEM  PASSES  (FAILS) 

If  the  test  fails,  the  HDA  is  defective  and  should  be  returned. 

12    Power  off  the  Profile  and  replace  the  Format  Firmware  with  the  3.98 
■  System  Firmware  <P/N  341-96886)  or  with  the  masked  28  microprocessor 
<P/N  3V;-ooyoa 

13.  Power  on  the  Profile,  and  observe  that  it  goes  though  the  pcwer  up 

sequence.  When  the  LED  is  steadily  on,  boot  the  Profile  Final  System 
Test. 


5-^ 


Profile  Level  2  Procedures 


Rev.  e2/2V83 


Page  1 .5 


Source:  David  T.  Craig 


Page  0514  of  0580 


Apple  ///  Computer  Information  •  Doc  #  78  •  ProFile  Hard  Disk  Repair  Info 


14.  A-fter  the  Final  Test  has  booted,  observe  the  printout  on  the  Silentype, 
The  •following  message  is  printed: 

CONTROLLER  VERSION  NO,  D3.98 

Directly  below,  the  printer  will  print: 


SPARE  SECTORS 
XX 


BAD  BLOCKS 
XX 


The  number  under  "SPARE  SECTORS'  <this  should  be  SPARED  SECTORS)  is  the 
number  o-f  sectors  that  have  already  been  spared  by  the  Profile.  A 
spared  sector  is  a  logical  block  that  has  been  assigned  a  new  physical 
location  because  the  old  physcial  location  has  reached  an  unaccectable 
error  rate  threshold  during  transfer  operations.    There  are  32  spare 
sectors  on  the  Pro-file  that  can  be  used  -for  this  purpose. 

The  number  under  'BAD  BLOCKS"   is  the  number  o-f  blocks  that  cannot  be 
accessed  at  all.    Any  number  here  indicates  a  potentally  bad  Pro-file. 
H  there  are  any  bad  blocks  listed  here,  run  the  test  and  match  it  to 
the  FST  Results  Chart  at  the  end  o-f  this  procedure. 

15.  A-fter  a  5  second  pause,  the  -final   test  will  begin  transferring  blocks 
of  data  between  the  Apple  ///  and  the  Profile.    Figure  1  illustrates 
the  monitor  display.    The  bottom  line  of  the  header  is  the  status  line, 
which  returns  the  inforamtion  about  the  current  block  being 
transferred.    When  an  error  occurs,  the  status  will  be  printed  on  the 
bottom  line  of  the  monitor  and  on  the  Silentype. 

36.  After  the  test  has  completed  586,888  block  transfers  (about  24  hours), 
the  test  is  completed.     Use  the  FST  Results  Chart  on  the  next  page  to 
determine  the  kinds  of  errors  that  have  occurred  and  if  the  unit-has 

pUriH  CCM       ICGICAL  PffiSICAL 

SIAITJS  TM     BLDOt   CYl  KEAB  SECTOR 


passed  or  failed. 


TOTAl  3LCX3S  TOIM. 


K   OCOnZlS  000002 


JUJBICM  S1S2S3S4 
XOOOOOO    00  00  00  00 


•nre  OF 

OftRATICW. 


TO  BE  IffOBED 


TOTft  l*JBeR  OF 
EfiRORS  THAT  HftVE 
OCCURED  SINCE  T»€ 
STMT  OF  THE  TEST. 


PROFILE  STATUS  BYTES 
TWT  INDICATE  ERRORS 
DLRING  Tl€  TBflNSFHJ 
PROCESS. 


LOCATION  BY  LOGICflL 
BLOCK  l*0  BY 
CYUlhOER,  HEAD  AW 

sEcrraR. 


TOTAL  NUTBER  (F 
BLOCKS  TRAHSFEFRED 
BETWEEN  APPLE  /// 
WC  PROFILE  SINCE 
TVC  START  OF  T>C 
TEST.   


STATUS  BYTES  FDR 
INTERFACE.  AW 
ERRORS  1^DICATE  A 
C«L£  OR  INTERFACE 
PROBLEn.   


T>t  WtXWT  OF 

ccrruNiCATicw  nrE 

EU*^  0UR1«3  T>€ 
L/ST  TRANSFER. 


Profile  Level  2  Procedures 


Figure  4 

Rev.  82/25/83 


(o4 


PSQ*    1  .6 


Source:  David  T.  Craig 


Page  0515  of  0580 


Apple  ///  Computer  Information  •  Doc  #  78  •  ProFile  Hard  Disk  Repair  Info 


Pro-fiU  status  Bytes  Pfscriotiort 
STATUS  BYTE  1 

7  =  1  i-f  Pro-file  did  not  receive  55  to  its  last  response 

6  =  I  \f  write  or  write/verify  was  aborted  because  more  than  532 

bytes  o-f  data  were  sent  or  Profile  could  not  read  the 

spares  table. 


5  =  1  if  host  data  is  no  longer  in         because  Pro-file  updataed  its 
spares  table. 

4  =  1  i-f  SEEK  ERROR  -  unable  in  3  trys  to  read  3  consecutive 

headers  on  a  track 
3  =  I  i-f  CRC  error  (only  set  during  actual  rea'd  or  veri-fy  o-f 

write/ver  i-fy,  not  while  trying  to  read  headers  a-fter  seeking) 
2  =  1  i-f  TIMEOUT  ERROR  (couldn't  -find  header  in  9  revolutions  - 

not  set  while  trying  to  read  headers  a-fter  seeking) 
1  =  N.C. 

9  =  1   i-f  operation  was  unsuccess-ful 


7  =  1   i-f  SEEK  ERROR  -  unable  in  1  try  to  read  3  consecutive 

headers  on  a  track 
6  =  1  i-f  spared  sector  table  over-flow  (>  32  sectors  spared. 
5  =  N.C. 

4  =  1   i-f  bad  block  table  over-flow  (greater  than  180  bad  blocks 
in  table. 

3  =  1  i-f  Pro-file  unable  to  read  its  status  sector. 

2  =  1  i-f  sparing  occured. 

1  =  1   if  seek  to  wrong  track  occurred 

e  =  N.C. 


7  =  1  if  Profile  has  been  reset. 
^  =  1  if  block  number  is  invalid. 

5  =  1  if  block  ID  at  end  of  sector  misniatch* 
4  =  N.C. 
3  =  N.C. 

2  =  1  if  Profile  was  reset* 

1  =  1  if  Profile  gave  a  bad  response.* 

8  =  1   if  parity  error  occured* 


7  -  8  =  the  number  of  errors  encountered  when  re-reading  a  block 


STATUS  BYTE  2 


STATUS  BYTE  3 


STATUS  4 


after  any  read  error. 


•This  bits  are  set  by  the  Profile  driver. 
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The  Pro-file  under  test  FAILS  i-f: 

].  There  are  26  or  more  so-ft  errors. 

a.  To  identify  a  soft  error  look  at  the  Pro-file  Status  bytes. 

SI    S2    S3    S4«     «S4  is  a  decimal  number 
88    8B    86      8?  < —  S4  is  less  than  IB 

2.  There  are  6  or  more  hard  errors  on  the  Silentype  printout  o-f  the 
•following  type: 

SI    S2    S3  S4* 

68    88    BB      IB  < —  S4  is  equal  to  or  greater  than  IB. 

3.  There  are  2  or  more  lines  on  the  Silentype  printout  that  are  seek 
errors: 

SI    S2    S3  S4« 
BB    82    88  8B 

4.  There  are  <WY  o-f  the  -following  errors  or  the  blocks  trans-ferred 
counter  stops  counting: 

UNIT  FAILS 

BUFFER  COMPARE  ERROR 
Ih^WLlD  RANDOM  SEED 

Any  error  with  an  SI  that  has  an  odd  value. 

Any  error  where  SI  equals  84 

Any  error  where  SI,  S2  or  S3  has  value  o-f  FF. 

5.  A-fter  the  Pro-file  Final  System  Test  as  been  rebooted: 

The  number  o-f  SPARE  SECTORS  is  1<S  or  more. 
The  number  of  BAD  BLOCKS  is  1  or  more. 


FST  RESULTS  Cl^i^RT 
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'^NE   Ev.C  I 


REV 


P181 


INITIA. 


EASE 


Revised  to  include  Monitor  CRT  and 
Mechanical  Equivalency 


This  assembly  meets  Apple  Computer  Specification 
#062-0074,  and  includes  the  equivalent  circuitry 
for  Apple  assy  #656-4106 ♦  "PCB.  Assy,  Monitor", 
Tested,  is  mechanically  equivalent  to  #656-5102, 
"Subassy,  Power.  Supply",  and  is  purchased  only 
from  U.S.  ASTEC  as  ASTEC  part  number  AA11771. 


f  TOLERANCES 
UNLESS  CmCRWISE  SPECIFIED 
DIMENSX3NS  ARE  IN  B4CHES. 

DEaMALS        .X  ± 
.XX  ± 
.XXX  ± 

ANGLES       XX.X  i 
FRACTIONS  t . 

DOCNSKmSINPA 


^EXT  ASSY. 


DRAWN  BY  DATE 

Jamie  Frederick  8-81 


DATE 


MATERIAL: 


RNISH: 


||appkz  computaf  vk. 


TITLE 


Purchased  Assembly 
Power  Supply,  J'ROFILE^w, 


SIZE 

A 


DRAWING  NUMBER 

699-0059-B 


SCALE: 


SHEET 


1  y 


Source:  David  T.  Craig 
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REV. 

ZONE 

ECO  # 

appdI 

A 

805 

INITIAL  RELEASE 

m 

B 

P120 

Deleted  pg.  4,  AC  Line  Monitor  Elec.  Req^ 
also  pgs.  7-9,  dwgs  &  schematic  ; 

C 

P171 

Dimension  change    (page  6)  3.75  was  3.65 

1.0    ELECTRICAL  CHARACTERISTICS 


1.1    INPUT  VOLTAGE: 


115  VAC  or  230  VAC 
Selected  by  jumper  on  pcb 
47  to  63  Hz 


1.2    OPERATING  RANGE:    90  to  135  VAC  RflS 

180  to  270  VAC  R'lS 


1.3    CONVERSION  EFFICIENCY: 


75%  miniriun  acceptable;  with  1B%  as 
a  taraet  in  production. 


1.4  DELIVERED  POWER:    30  watts  steady  state. 

55  watts  startinp  for  a  mininun  of  14  seconds. 

1.5  OUTPUT  VOLTAGES  AND  CURRENTS: 

Vout.        +12  VDC  ±  6%    1.5  Adc  steady  state  and-3.5  to  4.0 
amps  for  10  -  14  seconds. 

Vout^        +5  VDC  +  2%    2.0  Adc  continuous. 

Vout^        -12  VDC  ±  f>%  0.1  Adc  continuous. 

1.6  RIPPLE  AND  NOISE  CONTENT;  OUTPUT:    50MVP-Pon  +5VDC ; 1 OCMV  P-P, 

+  12  VDC.    iHz  to  10  nilz. 


^EXT  ASSY. 


r  TOLERANCES 
UNLESS  OTHERWISE  SPECIFIED 
DIMENSIONS  ARE  IN  INCHES. 

DECIMALS        .X  1  

.XX  1   

.XXX  1   

ANGLES        XX.X  l   

FRACTIONS  t  


DIMENSIONS  IN  PARENTHESIS 


DRAWN  BY 


DATE 

/-  '''.0 


CHECKED  BY 


DATE 


APPROVED  BY 


MATERIAL: 


FINISH: 


l^oppki  Gomputor  mc 


TITLE 


POWER  SUPPLY,  PROFILE 


SIZE 
\ 


DRAWING  NUMBER 

062-0074-C 


SCALE: 


|SHE£T  1 OF  6 


Source:  David  T.  Craig 
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1.7  OPERATING  TEMPERATURE:    0  to  +70  °C  (Ambient) 

1.8  STORAGE  TEMPERATURE:    -20  to  +85°C. 

1.9  PROTECTION  CIRCUITS:    The  input  must  be  protected  by  a  fast  blow 
fuse  and  a  thermister  inrush  current  liniter. 

The  +5  volts  d.c.  TTL  voltage  must  be  protected  from  over  voltage 
output  by  means  of  an  active  crowbar. 

All  three  d.c.  outputs  must  be  short  circuit  capable  for  an 
indefinite  period. 

1.9.1  HOLD  UP  TIME:    20  msec  nominal  at  30  watts  load. 

1.9.2  TEMPERATURE  COEFFICIENT:  0.02%. 

1.9.3  AC  ISOLATION:    to  safety  qround  and  A.C.  input  to  output  4.5KVDC 

1.9.4  OUTPUT  TO  SAFETY  GROUND:  0.5KVDC 

1.9.5  INSULATION  AC  TO  GROUND:    50  HEG  ohm  nominal. 

1.9.6  LEAKAGE  CURRENT:    240  VAC  input 

IRHS  =  3.5  ma  RMS 

1.9.7  LINE  CONDUCTED  EMI:    FCC  20780  limits.  See  attached  specifications 

1.9.8  SAFETY  APPROVALS:    UL  and  CSA  required. 

VDE  required  after  9/81. 

2.0    MECHANICAL  REQUIREMENTS: 

~'      The  supply  shall  conform  to  attached  envelope. 

2.1  THERF1AL:    The  power  supply  shall  be  capable  of  operatina  under  all 
conditions  of  line  and  load  at  0-70  C  continuously. 

2.2  STORAGE  TEMPERATURE:    -20  to  +85°C. 

2.3  HUMIDITY:    Operating:    95%  RH  ?  35°C. 

Storage:    95%  RH  P  50°C. 

2.4  VIBRATION:    10  to  500  Hz  double  sween  at  1  active  per  minute  with 

pk-pk  excursion  of  1.5mm  or  lOg  acceleration. 

2.5  RANDOM  DROP:    45  min.  at  a  rate  of  5  RPM. 

2.6  BURN  IN:    A  minimum  24  hour  burn  in  at  low  line,  full  DC  load  at 

70  C  is  required.    Vendor  will  burn  In  all  units. 


Gomputar  mc 


SIZE 

A 


DRAWING  NUMBER 

062-0074- C 


SCALE:    I  SHEET    2      OF    6  J 


Source:  David  T.  Craig  Page  0521  of  0580 


Apple  ///  Computer  Information  •  Doc  #  78  •  ProFile  Hard  Disk  Repair  Info 


2.7  SERIALIZATION:  All  supplies  shall  have  a  serial  number  affixed  and 
recorded  so  that  test  and  failure  records  can  be  tracked  throughout 
the  life  of  the  product. 

2.8  SAFETY  REQUIREMENTS:    UL  478 

UL  1201 

CSA  22.2  No.  154 
VDE  after  9/81 

2.9  INDUCTORS 

No  solenoidal  filter  inductors  should  be  used  in  this  product. 
2.95  INPUT  AND  OUTPUT  CONNECTOR:  Molex  Connector  Pin  Desigration. 


A.C.  Input 


D.C.  Com^ector 


1.    AC  Neutral 

1. 

Reset 

2.  Key 

2. 

Key 

3.    AC  Line 

3. 

-12V 

4. 

■H2V 

5. 

♦12V 

6. 

Comnon 

7. 

ft 

8. 

II 

9. 

II 

10. 

Comnon 

11. 

♦5V 

12. 

+5V 

13. 

+5V 

Mating  Molex  Connectors: 

DC     P/N  09-50-3131 

AC     P/N  09-50-3030 

The  output  connector  will 

be  a  single. 

the  above  two  part  numbers 

^^nppkz  GoiTipUbdr  w\c 


SIZE 

A 


DRAWING  NUMBER 

062-0074-C 


SCALE: 
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SPECIFICATION:  ELECTRGHAGNETIC  COMPATIBILITY 

1.    Emissions:    Applicable  assemblies,  subassemblies  and  perlph.ral  devices  shall  be 
Vo  dB  below  llroits  of  (1)  Federal  Conmuni cations  Commission  (FCC)  Part  15  Section-^ 
^    15.830  (radiation  limit)  and  15.832  -(conduction  limit)  for  units  operated  from 
60  Hz  line  voltaae  and  (2)  VOE  0871/6.78  section  3.2.1  (conducted)  and  sections 
3.2.2  and  3.2.3  (radiated)  for  units  operated  from  50  Hz  line  voltage.  Those 
units  rated  50/60  Hz  shall  meet  both  requirements. 

The  upper  frequency  limit  for  both  FCC  and  VDE  conducted  emissions  limits  is 
30  MHz.  However,  due  to  radiated  emi scions  from  the  AC  power  cord  the  Apple 
conducted  Unit  Is  extended  to  60  MHz. 

For  convenience,  limit  amplitudes,  less  6  dB,  are  reproduced  herein.  (Tabulated 
limits  are  Apple  Computer  EMI  limits;  FCC  and  VDE  limits  are  6  dB  higher). 
However,  the  in-effect  version  of  FCC  part  15  or  VDE  0871  are  the  binding 
documents. 

RADIATED 


II. 


Frequency 
Range  (MHz) 

36-88 

88-216 
216-1,000 

Field 
(uV/m) 

50 

75 
100 

Strengths 
(dB  uV) 

34 

38 

40 

Distance 
(meters) 

3 

3 

3 

0.01-30 
30-470 
470-1,000 

20 
20 
80 

26 
26 

33 

30 
10 
10 

Frequency 
Range  (MHz) 
0.45-60 

Voltage 
(uV) 
125 

(dB  uV) 
42 

LISN 
Impedance 
50 

0.01-0.15 
0.15-0.50 
0.50-60 

* 

200 
100 

46 
40 

150 

1.  FCC  Part  15 


2.  VDE  0671 


CONDUCTED 


1.  FCC  Part  15 

2.  VDE  0&71/6.78 


♦straight  line  from  10  kHz  (3.5mV,  71  dB  V)  to  150  kHz 
(300uV,  50  dSuV) 

Test  and  measurement  equipment  and  procedures  shall  be  as  specified  in 
applicable  specifications.    Final  acceptance  tests  are  performed  with  assembly 
or  peripheral  installH  in  system  intended  to  be  marketed  with;  such  system  to 
consist  of  the  basic  Apple  Computer  (II,  III,  etc.)  and  full  memory  installed 
and  as  many  peripheral  devices  (disk  drives,  printer,  monitors)  and  optional 
components  (language  card,  serial  card,  parallel  card,  etc.)  as  possible  to 
simulate  worst-case  operating  conditions  as  closely  as  possible.  Qualification 
tests  with  "remote  exercisers",  generators  or  other  manufacturer  Personal  CPUs 
are  unacceptable. 

SUSCEPTIBILITY  (to  be  determined). 

Under  consideration:    The  device  shall  not  have  uncorrectable  data  errors  when 
subjected  to  the  following  field  strengths  or  voltages  -  Irradiated:  0.01-1,000 
Wz,  5V/m  (lOOX  modulated  with  1  kHz  square  wave). 


SIZE 

A 


DRAWING  NUMBER 

n62-0074-C 


SCALE: 
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II.    SUSCEPTIBILITY  (to  be  determined)  -  continued. 

Transient  Line  Noise:**    1.  Class  A  products:    400V  pulse  with  100  nono- 

second  width  and  10  nsec  risetime. 

2.  Class  B  products:    200V  pulse  (same  character- 
istics) 

Conducted  RF:    0.01-100  MHz:    3V  rms. 
**no  soft  ei rors  allowed. 


llgppkzcomputaf  mc. 


SIZE 

A 


DRAWING  NUMBER 

062-007fl-C 


SCALE: 


SHEET    5     OF  6 


Source:  David  T.  Craig 
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K 


3.75  4.25 
(95.25)(107.95) 


.155  0 
(3.95) 
4PL 


PIN-10 


.312—1 
(7.92) 


Li 


1.90  MAX. 
(48.26) 


PIN-1 


.150  MAX  LEAD  PROTRUSION 
(3.81) 


r 

SIZE 

DRAWING  NUMBER 

l^nppkzGomputar  mc. 

A 

062-0074-C 

SCAL 

E:                            1  SHEET      6    OF   6  ^ 

Source:  David  T.  Craig 
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h-.'L'S  FOR  FZ.S7  COI-ITRCiLLEF;  ROM 
^■1  I 

r=NHr:.  Lm:E:T  COHHhND  •  • 

3  E;VTE  SEPORhTDR  BETWEEN  HRITE  BUFFER  hND  sTPTi  f-   TuRl        Por,  •- 
..  ^:PMRE  THBLE  UPDmTE  OCCURRED,     Bl  FFEP  DATfi  I"    mfiNrcn      '  '^-^ 
_    .:hN  nut  REhD  3  SECTORS  hFTER  2  RESEEKS  "^'''^'"'-^  '  •' 

3=CRC  ERROR  < REfiD  ERROR)  -  ^ 

2=Cm  NOT  FIND  TARGET  HEhDER  IN  9  RE'JOLUTIONS ') 

H=REQUESTED  ORERPTION  FhILED 

BIT 

7=CPN  NOT  READ  3  SECTORS  AFTER  i^EEK 

S-HORE  THAT  32  SPPRES  -..  SPARE  TABLE  OUerflOH  > 

j-N. L.  >  " 

-4=M0RE  THAN  lyy  BAD  BLOCKS  (BAD  BLOCK  TABLE  0' EPFLOW  > 
3=CAN  NOT  READ  STATUS  SECTOR  -^.rujH. 
2=S^RIHG  OCCURRED 
l=3tEK  TO  WRONG  TFiPiCK 
"  C. 


BIT 

7=PRnFiLE  WAS  RE.SET 
b=REQUE3TED  BLOCK  OUT  OF  RANGE 
r-0=N. C. 

READ  FAILURE  AFTER  READ  COHHAtNO 
TUS  FOR  FD3.97  FORHATTER  ROH 


-^^.^K  LAST  COMHAND 
B=NO  INDE^;  FOUND  DURING  FORMATTING 
5=NU  SECTOR  NARK  FOUND  DURING  FORMATTING 

^=oEEK  ERROR  (UNABLE  TO  READ  3  CON.SECUTIUE  HEADER"^  m  A  TPQ|-v ' 
3=CRC  ERROR  (ONLV  FOR  READ  WRITE.  .5r  HRITt'E-PI^^i 
^=TIHEOUT  ERROR    UNABLE  TO  FIND  HEADER  IN  a '  REUS 
I=N. L. 

0=COHPARE  ERROR  ON  fi  HRITE.'-COHPi:(RE ) 

517 

T=PROFILE  HAS  BEEN  RESET 

y-FOUND  INUALID  TRfli:>:  NUMBER  HHILE  READING  OR  WRlTIf-t^ 

1=SEEK  TO  HRONG  TRfliCK  OCCURRED 
0=N.C. 


Apple  0  y-^'' 


ilT 


E  TIMEOUT      y  0 


y 

6  0 


H 


TIMEOUT  1 
CRC  1  1 

COMPARE      1  1  1 

lcANNIN6°^  ERRORS  Erl^COUNTERED  WHEN  F0RHATTIH3  DATA  FIELDS 
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L  ij^toc^k  iooi)-~(Blcck  Mji, ) 
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i'ruiijL'  ror:-,ii  nnc  DisL-nostic  Hrorrnm 
Kevision  U      *   (    reJ  i  rr^i  nni  ry  ) 


•J^fr**r?  a]Jow?   tho  Annie   IJJ    for  nny  c-th.tr  htTl   computer)   to  forn-t 
Profile,   to  do  a  scan  of  all   sectors,   to  read  or  write  any  sector 
(including  those  sc>ctors  not   r.:.r;r,illy  accessible  because  they're  reserved 
for  spares  and  sparc^  tables  br  are  sectors   that  have  already  beer, 
spared),   to  initialize  Profile's  spare  tables,   to  read  or  write  any  of 
Profile's  102^  bytes  of  to  read  or  write   the  internal  registers  of 

Profile's  Z8  microprocessor,   to  read  any  header  (including  the  data 
field),   CO  loop  on  reading  any  header,    to  loop  on  fornatting  sector 
marks,   to  loop  on  formatting  headers,    to  loop  on  formatting  data 
fields,   to  loop  on  formatting  sector  marks  and  headers,   and  to  loop  on 
fonnatting  sector  marks,  headers,   and  data  fields. 


The  command  bytes   for  each  of   the  commands   is  shown  below. 


I  I  I  I  I 

READ  I     00     I     track     |    'head     |     sector  | 


A  read  of  track  FF  gets  the  status  table  header,  which  includes  the  name  ■ 
of  the  device  and  the  program  revision  number,   preceded  by  the  letter  'D'. 


WRITE 


WRITE  COMPARE 


FORJ-IAT 


SCAN 


l::iTIALI2E 
SPAP^  TABLES 


01 

track 

head 

sector 

02 

track 

head 

sector 

03 


04 


05  1 
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I  I 


I 


Even  though   the   Zo  conlroi   revjisLers  i.av.  audresses  from  FO  tnrouph  fr 
tue  pro^ran,  expects  vajuc-s  rron  ^-0  rnr..u.i,  fir.     Thev  :  :.-,^di  a  t  eJ  v  foJlov 
the  general   purpose  regiscers  when  read  by  the  host'. 


WRITE  A  F^GISTER   |     07     f     resisLcr     |  value 
I.I  I 


Any 


For  the  write  a  register  coFL.-and  the  program  expects   the  control 
registers   to  be   referenced  by  their  real  addresses  FO  through  FF. 
register  can  be  written  to  (at   the  user's  own  risk).     The  Ports 
(registers  0  through  3),  the  working  registers  (40  hex  through  AF  hex), 
the  control  registers,  and  a  few  others  will  probably  be  changed  before 
the  user  gets  a  chance  to  read  them.     Restoring  the  registers  to  their 
original  values  is  highly  recommended. 


■1        I     beginning  address  | 


READ  RAxM  I     08     I       MSB       |  LSB 


I     beginning  address  | 


WRITE  RAl'l  I     09     I       MSB       |  LSB 


LOOP  ON  F0RI4AT  |  OA  |  track  i  head  | 
SECTOR  MARKS  1  |  i  , 


LOOP  Oi;  FOPJ-IAT  I  OB  I  track  |  head  | 
HEADERS  II  II 


LOOP  OX  FORiLAT  |  OC  |  track  |  head 
DATA  FIELDS  |  i  i 
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I        I  I  I  I  I 

i^.-JJ  n_nOEK  ;  u'J  I  :r;  =  ;-.  i  f.cnd  l  sector  i  roncroj  i 
(fu,D  0Ai"A)  I  I    I  I  I  . 


Ti-.e  sector  parameLer  is  aciualiy   me  pliysicai   sector.     The  first  one 
after  inoGx   (loijical   sector  <:)   i'j   If.   (docir,al)  and   the  cr.-^£  :ol}r-:ir.- 
range  froa  J    to  13. 

The  contro]   byte-  is  docrc.-rr.tcc  or:cu,    tiiun   rotated  left   after  each 
read,  with  D7  £Gttir.£  shiftc^  into  DO.     ProfiJe  will   loop  on  reading 
headers  until  a  zero'is  shifted  out  of  D7. 


LOOP  ON  FORMAT  | 

SECTOR  :l\rks  1 

AND  HEADERS  | 

OE 

I  rack 

head 

1 

LOOP  ON  FORMAT  | 
Sh;;TDR  IIARKS,  1 
HEADERS,  AND  | 

OF 

1 

track 

head 

DATA  FIELDS 

1 

TURN  OFF  STEPPER  1 

1 

10  1 

The  read  sector,   format,   scan.   Initialize  status  sectors,  read 
registers,  and  turn  off  stepper  coramands  use  the  read  protocol  shown 
below. 


Read  Protocol 


CMD 
BSY 


Data  Bus   1      01    |  |       n     |  1   Apple  Reads  1 

to  Host  Status  and  Data' 


Data  Bus   |     55     1  |  Command  Bytes   |  |     55  | 

from  Host 


In  the  timing  diagram  above,  n  (the  Z8's  response  to  the 
second  cor?ji;and   high)   is  always  equal   to  the  conrriand  byte  plus  2.  And 
while  the   turn   off    stepper  conr.and   uses    the   protocol    shown  above,  the 
data  available   aftor   the   '  status   hyre=    :s   '.:nc       ned .      Tr.e   rata    r-.'-c  by 
tne   ttad  sector  and   read   registers  cor.r.ands   is  obviously   i!ie   sector  and 
ri'^ister  data,    recpect  i-.-el  y .     The  cnta   rt:;;   by  li-.e  for::.£t    t.r:c  tear, 


3"^ 
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"r.d   sector  ■..■'iv.tc  nr.  orror 


occurreQ,   aiuns  with  the  rirst   stntuc   hvlu  of   the  error  icseJf.     On! v  the 
rirsi  3^  t-rrurs  .2rc  iaPii.,-;.     1        :r.s:   235  errors  -re  c^''-^'-"   in  cr=...c6. 
The  scan  and    Jorrnnt   oi.er.U  i  ons  v:i  IJ    p.hort    if   there  are  r.orc  thai  25? 
errors.     Irn;  list  o:   errors  i:    icl2ov.-cd  by  a  de]ir;itcr  of  FF  FF  FF  FF. 
The  data  rtaa   by  tiic  initialize  snare-  table  com-and  is  a  list   of  the 
all  spare  irble   sectors  ti.a:  Proiile  wis   unable  to  do  p.  vritc  coT-2ri 
on  (a  write,    followed  by  a  read,   followed  by  a  data  conr>are),  along 
with  some  error  stsfjr  i -f  orr.at :  on .     The  organization  of  the  list  will 
be  described   later  in  this  dtc-j~snt.     The  read  R.A.^;  cor.mand  -jses  the 
read  protocol    shown  above,   except    that   no  status  bytes  are  cade 
available  to  the  host.     If   the  control   byte  in  the  read  header  co-..T,and 
is  not  zero,    the  read  protocol   is  used  but  only  the  first  of   the  four 
status  bytes  precedes  the  data,    instead  of  all  four.     The  write 
register  conmand  uses   the  read   protocol,    execept   that  no  status  or  data 
bytes  are  made  available  to  the  host. 

The  write  and  write  compare  commands  use  the  protocol  shown  below 


Write  Protocol 


CMD 
BSV 


Data  Bus   I    01    |  |  cmd    |  |   06    |_|  Apple  Reads 

to  Host  +2  Status 


Data  Bus   I   55   |_|  Command    I  |   55   |_|  Apple   |  |  55  |  

from  Host  Bytes  Sends  Data 

The  write  RAM  com^niand  uses  the  write  protocol   shown  above,  except 
that  no  status  bytes  are  made  available  to  the  host. 

All  other  commands  use  the  looping  protocol  shown  below. 


Looping  Protocol 


CMD  I  I  I  I  I  Profile 


BSY   I  I  I  I  |_Loops  

    I 

Data  Bus   |      01    |  I       n     1  |_until  CMD 

to  Host  I 


Date  ?,us   I  |  |   Cor-;-.;   Lyt;?    ;  |     :5     1  I    f'.es  '-i^h 

fror;  Host  I 

U 
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i^^^^^i^n^  ia  o  ocrscripLiou  ui    Liie  biib  oi    iiit=   lour  siaius  byt.es. 


7  =  1  ii   iToiiie   received   <>  53  to  its   last  resroiiit 

6  =   1   if   no  index   foi:r.c   uj-.inr   i  orma  1 1  i  ni; 

5  =  1   if   no  sector  mark  found  during  formatting 

4  =  1   if   SEEK  Er.'^.r'H  -  ur.ablc  to  read  3  consecutive  '.:-..d-rs  on 
a  track  (one   try  only)  , 

3  =  1  if  CKC'error   (only  set  during  actual   read  or  verify  of 
write/verify,   not  v.-hile  trying  to  read  headers  after  seeking) 

2  =  1  if  TIMEOUT  ERROR  (couldn't   find  header  in  9  revolutions  - 
not  set  while   trying  to  read  headers  after  seeking) 

1  =  iN" .  C . 

0=1  compare  error  on  a  write  compare 
STATUS  2 


7  =  1  if  Profile  has  been  reset 

6  =  1   if   track  number  invalid  while  reading  or  writing  a  sector 
5  =  N.C. 
A  =  N.C. 
3  =  N.C. 
2  =  N.C. 

1  =  1  if   seek  to  wrong  track  occurred 
0  =  N.C. 

STATUS  3 


D7,  D6,   and  D5 ,  along  with  DA  and  D3  from  STATUS  1,   tell  why  a 
write  compare  operation  failed. 


D7        D6  D5 


write  timeout 
read  timeout 
read  CRC 
data  cocipare 


0  0  0 

1  0  0 
1  1  0 

1  1  1 


STATUS  A 

7  -  0  =  the  number  of  errors  encountered  when  forn-atting  data   fields  or 
scanning  the  disk. 

!;o  attc:;.pt.  will   be  made   to  initisjize  the  spare   te'dcs   ii  Profile 
is.  ur.^.bli  to  rc^^d  3  consdcutivt  o^;::,.';  ■  seekin^;  to  i'..-Z  ^..i 
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4/ 


lic.id.     iiie  clala  aiiLT  the  siniiin   bytes  foJJuwjnr  an  inii:a]izt  siir.re 
tables  comir.ands   consists  ot   a  ]jst   of   al]    the  sector  that   couldn't  be 
wrictfcn  to  (one  byte  i-ach)  OK'd  with  the  STATUS  3  reRuJt   wh'-n  the  error 
occurred.     The  Dit  bit   differentiates  between  head  2   (0)  and  head  3  (1). 
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I/O  c on t r o 1 -b 1 ock  definitions  for  Pe 
test    sys  terns 


ripheral  '   


In   general    the   Z-flag   C-flag   and   accumulator  will   have  most  of 
the   useful   return   status  information. 

Z=l    then   all  ok 

Z=0   then   if  C=0    then   non-fatal   error    (we   got    job  done) 
Z*0   then   if  C=l    then  Fatal   error   (we   didn't  get   it  done) 

Acc   will   always    have    the    first   byte   of   status  information 
(the   same    information  which   is   returned    in   the  status 
buffer  ) 

The    length   of   data   given/returned   in   the   data/status  buffers 
is    potentially   different    for   different   devices    and    it    is   up  to 
the   programmer   to   provide    enough  space    for   the   data    for  any 


particular 

driver 

So    far  the 

drivers  we 

have 

designed  have    the   following  specs 

Profile 

data 

532 

bytes 

s 

tatus 

8 

bytes 

Duo  file 

data 

536 

bytes 

s 

tatus 

9 

bytes 

Clock 

data 

18 

bytes 

max   (format    dependent)(    ends  with 

s 

tatus 

1 

byte 

Barcode 

data 

25 

bytes 

max    (format  dependent) 

s 

tatus 

1 

byte 

Jo^mre  Driver  ^-f' 
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Profile; 


1  command 

Single  byte 

command    to  ins 

truct  th 

e    profile    on  wh 

at    to  do 

1  Buf-lo 

Pointer  to 

the    locat  ion  in 

memory 

to   get/ give  the 

requested  data 

1  Buf-hi 

Hi    byte  of 

pointer 

[  Stat-lo 

Pointer  to 

the    location  in 

memory 

to  give  status 

inf orma  t  ion 

1  Stat-hi 

Hi  byte  of 

pointer 

1  Slot 

Slot  number 

of  the  device 

( 0=  no  s 

lot  ) 

1  Device 

For  drivers 

that   will  talk 

to  more 

than   1  device 

per   slot    ( 0  =  1  ) 

i  Blk-lo 

For   block   orented  devices 

this  is 

the   lo  byte  of 

the   block  number 

1  Blk-med 

The  medium 

byte    (it    is   a  3 

-byte    f i 

eld  ) 

1  Blk-hi 

The    hi  byte 

1  Spf-lo 

Pointer  to 

the    location  in 

memory 

to  give/get  spe 

c  ial    func  t  ions 

1  Spf-hi 

For  devices 

that   have  spec 

ial  func 

tions    or  contro 

Is  (O000»none) 
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Duof ile : 


1  command 

Single  byte 

command    to  ins 

1  Buf-lo 

Pointer  to 

the    locat  ion  in 

1  Buf-hi 

Hi   byte  of 

poin  t  er 

1  Stat-lo 

Pointer  to 

the   location  in 

1  Stat-hi 

Hi   byte  of 

pointer 

1  Slot 

Slot  number 

of   the  device 

1  Device 

For  drivers 

that   will  talk 

1  Blk-lo 

For  block   orented  devices 

1  Blk-med 

The  medium 

byte    (it    is   a  3 

1  Blk-hi 

The   hi  byte 

1  Spf=lo 

I    Pointer  to 

the    location  in 

1  Spf-hi 

1    For  devices 

that   have  spec 

truct    the   profile   on  what    to  do 
memory    to   get/give    the    requested  data 

memory    to   give   status  information 

( 0=  no   slot  ) 

to  more    than   1    device   per   slot  (0=1) 
this   is    the   lo  byte   of   the  block  number 
-byte  field) 

memory  to  give/get  special  functions 
ial    functions    or   controls  (O000"none) 


1  Mode 

1    Duofile   mode  control 

1  Addr 

hi 

1  Hi 

address    of   execute    local  pgm 

command 

1  Addr 

lo 

1  Lo 

address 

1  Did 

Lo 

1  Lo 

address    of    location    in  APPLE 

ramspace 

to  start 

1  Did 

Hi 

1  Hi 

address    of   start  location 

1  Dldl 

lo 

1  Lo 

and   hi    length   of  dataa  going 

into  the 

rams  pac  e 

1  Dldl 

Hi 

1  Hi 

byte   of  length 

5'i 
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■Command  Summary 


00 
01 

02 

03 

04 


Null  command.  Do  nothing. 
Status  command 


Execute 

Modify 

Unload 


05   -  Write 


06 


Format 


07   -  Seek 


08 


09 


Read 


Load 


OA-1  7 


Return   the   extended   status    information   from  the 
control  ler . 

Run   program   placed   in   ram  at   location   specified   in  the 
special   function   table   for    the  device 

Modify    the   registers    in   the   controllers   CPU  according  to 
device   dependent   requirements    (messy  sigh) 

Unload    the   data   transfer   device    from   the  media   and  prepare 
to   release    the  media,    (this    includes    turning   off   spindle  moto 
or   shutting   down    laser   ect.    as  required) 

Write   data   onto   (into)    the  media  at    location  specified 

(Do  an   automatic   seek  as   neccessary).     For  block  devices  the 

length   of   the  data  will   usually  be  512   or  536  bytes   per  block 

Write  header  ( addr e s s / da t a  )  information  onto  the  media  in  pre 
for   use   as    a   block  device 

Position  the  transfer  device  onto  (into?)  the  correct  area  of 
the  media    for   the    requested  block. 

Read   data    from   the  media     at    location  specified 

(Do   an   automatic   seek  as    neccessary).      For   block  devices  the 

length   of   the   data   will   usually   be   512   or  536   bytes    per  block 

Prepare    to   engage    the  media,    (this    includes    turning   on  spindl 
motor    or   powering   up   the    laser   ect.    as   required).      Then  Load 
the   data    transfer   device   onto    (into)    the  media   (if  neccessary 

Reserved    for    future  expansion. 


These   are   specalized   commands    available    to   a    few  controllers 


18  -  Stproff       Turn   off   power    to    the   device  which  moves    the    transfer  device 

19  -  Spmoff         Turn   off   power    to    the   device   which  moves    the  media. 
lA   -    IF  Reserved    for    future  expansion 
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44^ 


These   are   commands    for   just    the    I/O  driver 

20  -  Reset  Reset    the   device   by   hardware    switch   if   possable   else  command 

the   device    to   do   a   software  reset. 

21  -   Init  Initalize    the    internal   defaults    of   the   driver  (including 

the   special  functions) 

28  -  Version       Return   the  Version  number   and  Driver   I.D.    in   the  form 

Enn . nn-ddmmy y-xxxxxx<NULL> 

Where 


E 

i  s 

E    for   experimental   or   R  for 

released 

nn  .  nn 

i  s 

the  Version 

number    (E.G.  02 

.31  ) 

dd 

is 

the  day 

mm 

is 

the  month 

yy 

is 

the   year  of 

the  revision/or 

minor  update 

xxxxxx 

is 

the   6  digit 

Identifier 

NULL 

is 

a  null    ($0  ) 

character  (its 

a  handy  terminator) 
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2>% 
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me 


c.nMrT  TONAL  DESCRIPTION  OF  TMF  PROFILE  ANALOG  BOARD 
(Refer   to  the  six  page  schematic  -for  reference  details) 


■  |joy«  ...w  ■..  r  —      ---  ■ 


The  foil  owing  document  has  been  written  with  the  purpose 
o-f  describing  the  circuitry  on  the  Pro-file  Analog  Board  .n 
detail.  It  is  not  meant  to  be  a  troubleshooting  gu.de,  but  s 
aimed  at  in-forming  the  technician  of  the  different  c.rcu  s 
and  operatino  parameters  of  the  board.  Th . s  document  should 
be  u^ed  with  the  Profile  Analog  Board  Tester,  Apple  Part  « 
890-0184,    in   testing  and  repairing  any  problem  on  the  board. 

In  the  e..ent  that  it  is  desired  to  troubUshoot  the  board 
onboard  the  Profile  unit  itself,  the  board  may  be  accessed 
using  the   following  method: 

Turn  the  Profile  off  and  let  it  sit  for  a  minute  until 
the  dri^e  stops  rotating.  Access  the  Profile  Analog  bo.rd  by 
urnino  the  Profile  o.er  on  its  top,  providing  ^he  top-  co.er 
is  on  "the  unit.  Remo^-e  the  metal  cover  under  the  cabinet 
u.hich  ^cr.c.ses  the  AnaloQ  board.  Power  the  drive  back  up  and 
rpfer  to  the  schematic  for  the  test  points  and  waveforms.  No 
harm  can  come  to  the  drive  while  it  is  running  in  this 
position,  but  random  data  errors  will  probably  occur, 
sure  that  the  drive  cannot  fall  over  or  receive  any  sharp 
or   shock   as   this  will    damage   the   HDA  media. 


Make 
jol  t 
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The  connector  J2  on  the  le-ft  connects  the  Analog  hoard  to 
the  Controller  board.  The  signals  coming  into  the  board  are 
the  write  data  <NR2WDTA) ,  the  lOmhz  write  clock  (2F),  the 
write  precompensat i on  and  current  control  signal 
<PC0MP-LOCUR)  ,  and  the  write  gate  signal  (WTGT) .  Outputs  to 
the  Controller  board  are  the  TRK  0  detection  and  Index  pulse 
signals  coming  +rom  the  HDA  assembly.  Power  and  ground  inputs 
to"  the  board  are  also  shown  -for  re'ference. 

The  track  6  sional  indicates  when  the  head  stepper  motor 
s<=  =  embly  i  <=  at  track  0  or  the  outer  track  location,  while  the 
index  pulse  occurs  once  per  driue  revolution.  The  index  pulse 
can  be  monitored  at  test  point  TP-9  and  used  as  an 
oscilloscope  trigger  for  viewing  the  track  analog  data  at  test 
poi  nt  TP-1  . 

The  +/-  0A  and  +/-  (SB  stepper  motor  control  phases  pass 
through  the  board  and  are  routed  to  the  HDA  stepper  motor  at 
connector  J7. 

The  Track  6  signal  is  obtained  -from  the  photosensor 
mounted  on  the  HDA  stepper  motor.  The  sensor  is  trip-ped  by 
the  rotatina  arm  assembly  on  the  motor  sha-ft  when  the  head 
array  is  at  'the  track  6  position,  and  the  sensor  output  comes 
in  the  board  at  connector  J6.  The  signal  is  detected  and 
ampli-fied  by  deuice  UC3e  and  passed  to  the  Controller  board  at 
J2  p  i  n  2 . 

The  Index  sional  comes  -from  the  photosensor  mounted  under 
the  HDA.  The  sensor  is  tripped  by  a  small  metal  tab  -fastened 
to  the  bottom  plastic  cover  o-f  the  drive  spin  motor  and  comes 
in  the  board  at  connector  J8.  The  signal  is  detected  and 
ampli-fied  by  device  UCSQ  and  passed  to  the  Controller  board  at 
J2  pin  4 . 

The  write  encodino  and  precompensat i on  circuitry  consists 
oi  device«^  UC27,  28,  29,  and  30.  The  lemhz  write  clock  is 
divided  by  UC2  to  create  a  5mhz  clock  OF)  -for  VCO  reset 
rontrol  purposes.  The  data  and  control  signals  are  decoded  by 
the  PAL  loQic  array  UC28 ,  and  DLY  2  provides  delay  re-ferences 
oi   le  and  2Cnsec   -for  data  signal    precompensat  i  on . 
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This  done  to  compenc-ate  for  the  magnetic  fluxes  on  the 
disk  media  trying  to  repel  each  other  because  of  their 
polarity  differences.  If  this  happens,  the  flux  reversals  on 
the  media  will  all  ha^^e  more  or  less  the  same  distance  between 
them,  resulting  in  a  sine  wave  .{Pattern  on  the  disK  with  no  IF 
or  2F  signal   component  margin  between  flux  reversals. 

The  sional  outputs  of  the  PAL  indicate  Early,  On  Time,  or 
Ljte  data  Jccurances  as  detected  in  the  PAL  data  register. 
The  =  e  are  Generated  by  comparing  the  data  bit  pattern  ana 
defining  th^  three  potential  transition  points  far  ^"^l^^ 
reversal  with  the  write  timing.  These  signals  then  sl-,ift  the 
write  data  sional  by  selecting  the  proper  amount  of  delay 
(usually  29  nsec)  to  over-write  any  potential  bit  shift  on  the 
media  surface.  This  precompensates  the  data  on  the  disk 
surface,  allowing  a  higher  bit  density  without  loss  of 
re  sol u  t  i  on  . 


3 -lip 
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On  this  pace  are  the  write  amplifier,  write  current 
control,  head  select,  and  read  detection  circuitry.  The  write 
data  <WXS)  is  oated  through  L1C:2  into  the  write  current  d^'^^^; 
array  UCl  <MPO*7eO)  and  UC31  (MPO2907) .  The  data  through  UC^ 
will  be  blocked  i-f  the  WRTSM'  write  sector  mark  signal  is 
true,  as  this  Is  used  to  write  blank  areas  on  the  track  icr 
disk   sector   format  ting  identification. 

The  current  le'^el  of  the  final  driver  trans  i  stor^  array  i  s 
=  et  bv  a  voltaoe  reference  developed  across  zener  CRl  .  This 
diode'  has  a  va'lue  of  1.2  to  1.25  VOC,  which  sets  the  drive 
level    of   UCl    to  24ma  of  write  current   <48ma  peak-to-peak). 

This  level  is  used  to  write  tracks  0  through  129,  while 
tracks  12?  to  152  use  less  current  because  of  the  thinner 
media  coat  i  no  and  smaller  disk  radial  area  per  bit  on  the 
inner  tracksT  Remember  that  the  drive  spin  is  a  constant 
c-peed,  and  the  head  covers  more  area  on  an  outer  track  than  it 
doe=  an  inner  track  during  the  same  time  period.  In  addition, 
the  media  surface  coating  on  the  disk  is  thinner  towards  1 1", e 
center.  The  smaller  available  area  requires  less  current  to 
effectively  write   the  media  than   the  larger. 

To  set  the  lower  current  value,  the  PCOMP-LOCUR' 
CPrecompensat  i  on-  Low  Current)  signal  goes  ac  t  i  ve  ,  c  aus  .  ng  l^iC3 
to  "steal"  5ma  from  the  write  current  value  through  the 
1  7SKohm  resistor  Rie.  This  results  in  a  lower  head  write 
current  level  of  19ma  < 38ma  peak-to-peak)  for  the  inner 
tracks . 

The  write  current  passes  through  diodes  CR«  and  CR13  to 
four  connector  pins  ABCD,  and  from  there  directly  to  the 
head=.  If  desired,  a  pin  to  pin  wire-loop  can  be  used  at  pins 
AB  or  CD  to  monitor  the  actual  write  current  with  a  current 
probe,  as  the  pins  are  shunted  with  22  ohm  resistors  to  the 
head  matr  i  >;  . 
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ciionals  HS-1  and  HS-e  are  decoded  by  1  of  4  decoder  UC4 . 
The  output  selects  one  o-f  the  -four  heads  -for  either  reading  or 
writino  by  correctly  biasing  the  center  tap  oi  the  head  coil. 
The  other  heads  are  held  in  an  oii  condition  aJl owing  only  one 
head  to  be  selected  at  a  time. 

The  POWEROK  si  anal  is  a  monitor  -function  o-f  the  pov-oer 
supply  and  instantly  terminates  any  write  signal  i -f  the  main 
p'ower  to  the  Pro-file  unit  is  lost.  The  PDWEROK  line  is 
dropped  low  by  the  power  supply  i -f  the  incoming  AC  is  lost, 
causing  the  voltage  drop  across  R16  to  turn  on.UC13.  This 
cut«=.  o'-f-f  UCl  while  there  is  still'  power  out  o-f  the  supply 
maintaining  the  system  electronics.  The  POWEROK  signal  also 
holds  the  stepper  motor,  23  controller,  and  write  amplifiers 
o-f-f  -for  a  brief  moment  after  initial  power  on.  This  delay 
action  can  be  seen  by  the  READY  lamp  on  the  front  panel 
lighting  for  1  to  1  «c  1/2  seconds  when  Profile  power  is  first 
turned  on . 

The  WRTSM'  signal  is  used  "to  "write"  (actually  erase)  the 
trjck  =ector  marks'.  The  Profile  uses  16  blank  sector,  marks 
per  track  -  radi al ly  alioned  on  the  disk,  and  this  signal 
inhibits  any  write  action  to  the  head  during  the  formatting  of 
the   the'se   areas  on   the  disk. 

Th<=-  sector  marks  are  erased  as  20usec  long  blank  spaces 
and  the  disk  read  1  oq  i  c  needs  a  minimum  of  ICiusec  to  identify 
the  mark.  If  any  sector  mark  on  a  track  is  written  over,  th^ 
data  in  that  sector  is  effectively  destroyed  and  cannot  be 
used. 

For  read  operation  the  forward  biased  diode  matrix 
detects  the  differential  analog  transitions  ( -X  and  -Y)  of  the 
selected  head.  The  other  heads  are  biased  so  that  there  is  no 
current  flow  in  the  coil,  preventing  any  signal  detection. 
T!  analog  sional  transitions  are  extremely  small  and 
a  t-..  r.     t  i  nq 'to  v  i'ew   them   in   this  diode   network    is  impossible. 
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The  -X  *nd  -Y  analog  signals  enter  the  ECL  10114 
preampl  i-f  iers,  which  are  power  supply  isolated  by  RGl  ^or 
noise  immunity.  The  leiM  was  selected  because  o-f  its 
excellent  input  geometry  with  very  little  no.se.  The  ^.gn.ls 
then  pass  through  a  low  pass  -filter  which  is  set  for  ^.^Mhz  , 
-     ^.  times  the  maximum  read  signal   frequency  of  2.aih2  (^F). 

■nis  filter  attenuates  the  major  error  element  of  the 
detected  si  anal,  which  is  the  third  harmonic  of  the  flux 
reversal.  ff  viewed  on  a  scope,  this  is  the  "knee  part  of 
the  uisveform  transition  midway  between  signal  peaKs.  The 
clonal  then  enters  a  592  video  amplifier  UC6 ,  which  acts  as 
the  AGC  (Automatic   Gain  Control)    integrator   and  controller. 

The  AGC  level  is  developed  by  device  Q« ,  a  VCR2N  junction 
^..ihoce  bia=.  level  is  controlled  by  UC8,  a  353  AGC  detector  and 
ampl'if  ier.  The  AGC  controlled  output  of  the  5?2  passes 
throuQh  an  emitter  follower  and  buffer  network  UC7  ^^nd  ,s 
available  for  monitoring  purposes  at  test  points  TPl  and  TP2 
at  the  bottom  of  the  paoe.  These  are  differential  signals  and 
can  be   shown    individualfy  or  compared  with  each  other. 

The  -^iqnal  levels  at  these  test  points  are  still  analog 
in  form  and  should  be  around  1.5  to  2  volts  P^^*<-t^'-P^  ..l 
Anvthino  outside  of  these  levels  is  indicative  of  a  bad  AbC 
netuiork'and  renders  the  data  unreadable  to  the  system.  If  the 
AGC  is  lost,  the  Profile  cannot  perform  the  initial  scan 
function  after   power  up. 

If  thl=.  should  happen,  suspect  anything  in  this  network. 
However,  remember  that  the  signals  into  the  circuit  are  far 
too  -mall  to  be  monitored  directly.  The  best  way  to 
troubleshoot  anything  in  this  area  Is,  to  swap  out  the  ICs  in 
the  circuit.  Troubleshooting  to  a  bad  component  other  than  an 
IC  is  almost  impossible  and  the  board  may  have  to  be  scrapped 
out    if   any  other  component    is  at  fault. 

To  the  rioht  of  #1*,'  UC8  pin  7  is  a  jumper  used  to  set  the 
AGC  at  a  fixed'level  referenced  to  -12iviDC.  This  is  done  only 
in  board  manufacture  test  and  the  jumper  should  never  be  found 
in   the  field.     Remove    it    if  installed. 
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The  AGC  controlled  analog  signals  enter  two  1011^  ECL 
■^chmitt  le..e1  circuits  <UC9)  wh  i  ci".  make  up  the  rero  crossing 
detector.  li  Any  signal  dropout  occurs  because  o+  poor  AGC, 
it  will    be  detected  by  this  circuit   and   interpreted  as  data. 

The  upper  portion  o-f  the  circuit  sets  the  gain  •for  a 
minimum  amplitude  symmetrical  signal  level.  The  lower  ^-.^uit 
has  a  delay  line  in  parallel  which  acts  as  a  1/4  wave  1 ength 
delay  line  throuoh  the  sum  and  cancel  ef  +  ect  on  the  signal. 
In  addition,  the  delay  line  acts  as  a  good  low  p^ss  f .  1 ter  to 
eliminate  "hash".  The  output  oi  the  OR  gate  UC18  is  the 
detected  slonal  pulse.  This  is  allowed  to  happen  only  during 
the  "signal    allowed"   period  set  by  the  delay  circuit. 

The  detected  sional  is  then  gated  through  UCl  1  which 
outputs  a  low  Qoing  pulse  for  every  signal  that  is  detected  by 
the  zero  crossing  detector  circuit.  The  output  o-f  UCl  1  is 
developed  by  an  RC  network  consisting  of  C29 ,  RfS,  and  K66, 
which  forms  a  50nsec  pulse  for  every  flip-flop  transition  of 
UCM  If  the  pulse  width  is  less  than  40nsec,  capacitor  C^B 
should  be  replaced  to  increase  the  time  factor  and 
corresponding  pulse  width. 

A=.  previously  ou  1 1  i  ned  .  '  Pr  of  i  1  e  uses  blank  areas  on  the 
track  for  =.ector  identification.  These  marks  indicate  the  16 
individual  track  sectors  and  are  placed  on  the  track  when  it 
i=.  initially  formatted.  If  any  sector  mark  is  over-written  or 
lost,  that  one  sector  cannot  be  read  by  the  system  and  the 
da  t a  within    it    is  1 ost , 

Another  =.chmitt  triqoer  device  <UC13)  coupled  with  a  slow 
recponse  time  RC  circuit  is  used  to  detect  these  blank  marks 
and  will  not  detect  any  "no  -  i gnal "  ,  per i od  less  than  IBusec 
lono-.  The  input  develops  the  signal  across  CR18,  CRl?,  and 
CR20  with  the  RC  circuit  of  C23  and  R74  delaying  the  response 
of  one  side   of   UCl 3. 

This  means  that  sec  r  c^.nnot  be  detected  if  any  noise 
or  off  track  data  has  over  -  !*;r  i  «:  ten  the  blank  disk  area  to  the 
point  where  it  is  less  thtn  ISusec  lono.  The  sectors  are 
written  in  20usec  period,  during  f orma^ t i ng ,  so  some 
degradation  can  occur  before    f*e   sector    is  ccist.pH  et«  3  y  lost. 

The  AM  HOLD  or  address  n.\  k  hold  is  a  function  of  the 
Write  Sector  Mark  and  Write  G^te  signals  on  page  2.  It  Is 
used  to  clamp  the  circuit  during  write  operations,  which 
prevents  the  output  from  indexing  any  data  to  the  controller 
card . 
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On    this   page   are    the   ^.'CO   O^'oltage   Controlled  Oscillator) 
phase  comparator  control    and  data  output  circuits. 

The  r<=-ad  gate  RD6T  provides  the  control  element  -for  the 
circuit.  The  VCO  is  reset  during  any  "no  read"  condition  by 
the  IF  5Mhz  signal.  This  allows  the  VCD  to  be  triggered 
almost  instantaneously  by  the  RDGT  signal  instead  of 
recovering  -from  an  extreme  compliance  condition.  The  circuit 
at  the  tJp  o-f  the  page  sets  the  time  constant  of  the  reset 
signal    (usually  a  few  microseconds). 

When  the  read  gate  goes  active  it  triggers  the  MCO  The 
cr.uit  th^n  acts  to  lock  the  leading  edge  of  the  VCO  pulse  to 
the  leading  edge  of  the  SCmsec  signal  data  pulse.  This  is 
done  by  phase  comparing  the  data  pulse  with  the  VCO  pulse  and 
generating  a  corresponding  +/-  INC  or  +/-  DEC  control  signa  . 
fhis  pulse  goes  to  the  charge  pump  on  page  6  which  contr-^ol, 
the  JcO  operating  frequency.  It  takes  about  20  read  da  a 
pul=es  to  properly  control  the  VCD  as  the  pulse  train  consists 
fata  pulses  at  different    intervals  due   to  HFM  criteria. 

The  net  effect  of  the  VCO  control  is  to  compensate  for 
=.nv  difference  between  the  read  circuit  timing  and  the  speed 
of'  thA  disk.  Any  speed  difference  creates  an  error  in  the 
data  decoding  as  the  data  has  to  occur  at  20Cinsec  cycle 
periods.  The'MCQ  compensates  for  this,  allowing  a  motor  speed 
deviation   of   up   to  3X. 

The  circuit  does  this  by  acting  as  a  "lock",  which  keeps 
fhe  data  referenced  to  the  center  of  the  VCD  pulse  "window". 
The    Ir.ck    lines  up   the   data  pulse    in   the   center  the  window 

for  stability  and  proper  detection.  The  K>CO  output  and  the 
data  pulse  can  be  monitored  at  (TP6  and  TP7,  respectively)  to 
verify  the  leading  edge  of  both  signals  occurring 
s  i  mu  1  t  an  e  ou  s- 1  y  . 

The    la=.t    portion   of    the   circuit  is    the    ECL    to   TTL  level 

transition    network   at    the   bottom   of  the    page.      The  detected 

HR2  data  and  clock  signals  are  fed  to  the  Controller  board 
through   connector  J2. 
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On  this  paae  is  the  MCO  circuit  itsel-f.  The  main  portion 
o-f  the  circuit  'is  the  "charoe  pump"  formed  with  UC24  and  the 
network  around  it.  The  voltage  level  of  the  circuit  i^s 
controlled  by  the  INC  -/+  and  DEC  -/+  signals  from  page  -j  . 
The  input  of  the  network  acts  as  a  "sample  and  hold"  circuit, 
setting  the   current   level    of   the   ouput  transistors. 

The  output  passes  through  a  low  pass  RC  filter  to  a 
buffer  amp  UC25 .  This  serves  to  buffer  the  current  that  sets 
the  voltage  control  level  at  the  MUie4  varactor,  controlling 
the  ^^'CO  frequency.  The  output  of  the  charge  pump  can  be 
mon  i  tored  at  TPS. 

The  VCO  output  is  approximately  2QMhz ,  and  is  routed  to 
UC22  on  page  5.  This  is  a  divide  by  4  circuit  and  the 
resulting  SHhz  signal  is  the  200nsec  VCO  "window"  into  which 
the    incorriing  read  data    is  locKed. 
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